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The  first  edition  of  this  work  was  published  more 
than  eleven  years  ago ;  and  the  investigations  and 
progress  of  modern  Chemistry,  and  more  especially 
in  the  great  department  of  Organic  Chemistry, — the 
laborious  inqniries  and  able  Reports  of  the  Par- 
liamentary Committees  as  to  the  sanatory  condition 
of  the  people, — the  able  and  full  Reports  on  the 
sickness  and  mortaHty  of  the  Army  and  Navy, 
in  the  Home  service,  and  in  the  different  colonies 
and  dependencies  of  Great  Britain, — have  severally 
added  to  the  materials  which  time,  thought,  and 
increased  experience  have  served  to  collect.  The 
result  is,  that  the  work  has  had  to  be  entirely  re- 
written, and  its  matter  has  been  more  than  doubled 
in  quantity;  and  I  venture  to  hope,  that  it  has 
been,  at  the  same  time,  improved  in  character. 

Too  much  cannot  be  said,  and  happily  little  need 
to  be  said,  as  to  the  claims  of  Dr.  Prout,  as  the 
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early  and  successful  cultivator  of  tliat  great  depart- 
ment of  Chemistry,  the  Chemistry  of  Organisation  ; 
a  department  which  is  so  peculiarly  the  production 
of  these  times,  and  so  magnificent  a  proof  of  the 
energetic  character  of  this  age, — and  which  bears 
so  important  and  intimate  a  part  in  fixing  the  true 
elements  of  health,  and  determining  the  nature  and 
consequences  of  disease.    And  little  need  be  said  as 
to  the  claims  of  Dr.  Southwood  Smith,  for  his  early, 
successful,  and  unwearying  efforts  in  tracing  the 
causes  and  circumstances  of  endemic  and  epidemic 
disease.    Too  much  praise,  moreover,  cannot  be 
given  to  all  who  have  been  engaged  either  in  col- 
lecting the  facts,  or  drawing  up  the  Reports,  on  the 
sickness  and  mortality  of  the  Military  and  Naval 
services,  on  the  sanatory  condition  of  the  people, 
on  the  health  of  towns,  on  the  extension  and  per- 
fecting of  the  registration  of  births  and  deaths, 
and  in  the  preparation  of  several  similar  valuable 
public  documents,  derived  from  extensive  and  vari- 
ous data,  and  from  which  such  important  conclu- 
sions may  be  eventually  derived,  as  to  the  causes 
and  prevention  of  disease,  the  preservation  of  health, 
and  the  prolongation  of  life.    In  the  grateful  enu- 
meration of  the  chief  benefactors  to  the  science  of 
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the  age,  so  far  as  it  bears  upon  tiie  great  primary 
question  of  the  Public  Health,  the  names  of  Liebig, 
Simon,  and  Mialhe,  and  those  of  Professor  Brande, 
Dr.  WiUiam  Gregory,  Dr.  Lyon  Playfair,  Dr.  George 
E.  D^y,  and  Dr.  R.  D.  Thomson,  perhaps  deserve 
especial  mention,  on  account  of  the  amount  or 
the  value  of  their  contributions.     But,  however 
much  may  hereafter  be  done  in  the  extension  and 
improvement  of  this  important  department  of  Che- 
mistry, and  however  large  the  debt  which  the  art 
of  medicine  may  eventually  owe  to  any  and  all  of 
those  engaged  in  such  researches,  the  name  of  Sir 
Humphrey  Davy,  for  what  he  did  at  a  time  that 
now  seems  comparatively  long  ago,  must  be  con- 
nected in  our  respectful  and  grateful  feelings  with 
those  of  Dr.  Prout  and  Professor  Liebig,  as  having 
laboured  early  in  this  department,  as  having  contri- 
buted largely  to  its  facts,  and  as  having  paved  the 
way  to  many  of  its  more  recent  and  important  dis- 
coveries and  conclusions.    From  this  list  of  bene- 
factors to  the    great  cause  of  Public  Health,  it 
would  be  wrong  to  omit  the  names  of  Mr.  Chadwick 
and  Mr.  Parr,  the  able  Secretaries  to  the  Poor  Law 
Commission,  and  to  the  Registrar- General,  who  have 
so  ably  sifted,  analysed,  generalised,  and  enriched 
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with  practical  deductions,  the  facts  collected  within 
their  respective  departments. 

The  present  edition  of  this  work  is  prefaced 
hy  an  introductory  chapter  on  the  origin,  &c.,  of 
sporadic,  endemic,  and  epidemic  disease,— the  influ- 
ence of  civiHsation  on  human  health  and  the  ex- 
pectation of  life,— the  importance  of  information 
on  the  physical  necessities  of  health,  and  the  prin- 
cipal sources  of  disease, — and  the  evils  which  arise 
from  the  general  ignorance  of  the  public  on  sana- 
tory questions,  and  from  quackery,  which  is  the 
child  of  such  ignorance.  The  body  of  the  work  con- 
tains chapters  on  diet, — ventilation,  chmate,  and 
change  of  air, — the  hygienic  efi'ects  of  clothing, 
&c.,  especially  with  reference  to  practical  infer- 
ences,— the  physiological  effect  of  water  on  the 
system,  when  applied  to  the  skin,  and  when  taken 
into  the  stomach, — mineral  waters, — sleep, — influ- 
ence on  health  and  life-expectancy  of  the  combined 
physical  causes,  with  reference  to  employment,  town 
or  country  residence,  &c., —  and  on  the  effects  of 
mental  culture  on  health. 
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CHAPTEK  I. 

Introduction.— The  Organic  Laws. — Violation  of  these  Laws  the 
Cause  of  Disease. — Diseases  divided,  according  to  their  Causes 
and  Character,  into  Sporadic,  Endemic,  and  Epidemic. — Effect 
of  Civilisation  upon  Endemic  and  Epidemic  Disease. — Its  Influence 
on  Sporadic  Disease. — The  largest  Sanatory  Gains  only  to  be 
obtained  by  the  active  Co-operation  of  the  People.  — Duties  and. 
Responsibihties  of  Medical  Men. — Pubhc  Enlightenment  the 
able  Antagonist  of  Endemic  Diseases  and  of  Quackery,  which 
are  equally  the  offspring  of  Ignorance  and  Neglect. 

There  can  be  no  doubt  that  the  duration  of 
man^s  life  and  its  healthiness  depend  upon  the 
fulfilment  of  certain  conditions,  which  are  fitly  called 
the  organic  laws.  There  is^  moreover,  no  doubt, 
that  the  non-observance  of  these  laws  not  only 
affects  the  healthiness,  and  shortens  the  duration,  of 
the  individual  Mfe,  but  includes,  in  direct  proportion 
to  the  degree  of  such  non-observance,  the  entailment 
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of  infirmity  on  the  offspring,  involving  a  greater 
liability  to  disease,  and  a  less  expectation  of  life. 

There  may  be  said  to  be  three  principal  ways  in 
which  the  organic  laws  are  violated ; — ^the  one  arising 
from  the  acts  of  the  individual,  entailing  on  him,  and 
perhaps  on  his  posterity,  the,  as  far  as  may  be,  iso- 
lated consequences      the  second,  produced  by  the 
acts  or  neglects  of  a  combination  of  individuals, 
involving  injury  to  the  health,  and  life-probabihty, 
of  the  body-politic the  third,  still  more  general, 
and  chiefly  depending  on  natural  phenomena,  as 
atmospherical  conditions,  and  the  like.    To  the  first 
head,  by  way  of  illustration,  may  be  referred  disease 
of  the  Hver,  resulting  from  intemperance ;  to  the 
second,  fever,  produced  by  imperfect  drainage  of  a 
town  or  district;  to  the  third,  the  epidemic  diseases, 
as   plague,   cholera,   or  the   exanthemata.  But, 
although  disease  may  be  thus  divided  into  three 
great  classes,  according  to  the  immediate  cause  from 
which  it  springs,— and  it  may  be  said  to  be  sporadic, 
endemic,  or  epidemic, — it  must  not  be  supposed,  that 
these  great  immediate  causes  of  disease  are  indepen- 
dent of  one  another,  or  that  they  may  not  act  in 
combination,  and  by  so  much  intensify  the  resulting 
disease.    Thus  :  the  man  of  intemperate  habits,  with 
disease  already  existing  in  some  one  of  his  organs, 
or  so  much  disordered  action  as  to  constitute  its  ini- 
tiative, will  be  more  Hable  to  suffer  from  causes  that 
affect  the  health  of  the  community  of  which  he  is  a 
member,  than  he  would  be  were  he  in  perfect  and 
vigorous  health;  and  when  so  suffering,  be  more 
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likely  to  die,  or  to  have  liis  health  permanently 
injured,  or  his  Hfe  shortened,  by  such  endemic 
disease,  than  a  man  who  might  be  attacked  when  in 
health.  And,  moreover,  the  more  largely  acting 
causes  of  epidemic  disease  would  influence  more 
extensively  and  seriously  a  community  already  suffer- 
ing from  endemic  disease,  than  a  community  not 
so  suffering. 

In  a  thinly  peopled  and  imperfectly  cultivated 
country,  with  large  districts  of  undrained  morass,  the 
means  of  health  may  be  in  a  great  degree  beyond 
individual  attainment ;  and  if  to  such  causes,  a 
variable,  and  on  the  whole  extreme  climate,  whether 
tropical  or  frigid,  be  added,  the  individual  life  may 
be  necessarily  shorter  than  the  average  duration  of  the 
life  of  man,  and  the  organization  either  stunted  or 
feeble,  and  the  mental  and  physical  capabilities  below 
par.  In  such  a  district,  these  may  be  the  consequences, 
although  the  individual  habits  be  necessarily  tempe- 
rate, and  the  life  one  of  active,  and  by  no  means  undue 
exertion.    It  should  be  remembered  that  these,  the 
endemic  causes  of  disease,  are  more  destructive  to 
health  and  hfe  than  individual  irregularities, — that 
these  causes,  which  are  beyond  individual  control,  and 
are  only  to  be  modified  or  removed  by  the  combined 
efforts  of  an  extensive  society  or  body  of  men,  may 
render  life  short,  and  the  race  feeble  and  sickly,  in 
defiance  of  individual  habits, — and  that,  on  the  other 
hand,  the  removal  of  the  endemic  causes  of  disease, 
or  their  extensive  mitigation,  may  add  to  the  dura- 
tion of  hfe,  and  the  healthiness  and  vigour  of  the 
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race,  despite  the  irregularities,  privations,  or  excesses 
of  tlie  individuals.    We  find,  in  fact,  these  very  cir- 
cumstances in  full  operation  in  England  at  the 
present  time.    We  find  that  the  improved  cultiva- 
tion of  the  soil,  its  drainage,  &c.,  is  every  year 
adding  to  the  expectation  of  life  in  all  classes  of  the 
people ;  and  this,  notwithstanding  the  denser  popu- 
lation of  the  larger  towns,  and  the  still  neglected  ven- 
tilation, and  the  imperfect  cleansing,  of  the  districts 
inhabited  by  these  densely  packed  masses ;  and  not- 
withstanding the  many  causes  which  add  to  the 
individual  sufferings  and  privations,  or  excesses; 
and  notwithstanding  the  consequent  increase  of  scro- 
fulous predisposition,  amongst  the  more  exposed  and 
the  poorest  of  the  population.  Ague,  with  all  its  enor- 
mous amount  of  fatality,  sooner  or  later  victimising 
its  thousands,  has  virtually  disappeared  even  from 
the  once  fenny  districts  of  the  midland  counties  ; 
fever  is  comparatively  little  known,  unless  in  the 
closely  peopled,  badly  drained,  and  badly  ventilated 
districts  of  the  larger  towns, — among  the  ill-fed,  the 
over-worked,  and  probably  for  the  most  part  intem- 
perate,— the  poorest  and  most  physically  wretched  of 
the  population;  and,  even  in  this  case,  there  is  no 
doubt  that  it  is  rather  the  endemic  than  the  indi\i- 
dual  causes  of  disease — the  imperfect  ventilation,  the 
defective  sewerage,  and  such  causes  as  shew  a  neglect 
of  public  sanatory  regulation  and  civic  control, 
that   lead  to    such  disease,  than  the  individual 
misery,  or  privation,  or  over-work,  or  excesses,  that 
form  its  predisposing  causes.    And  the  existence  of 
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such  endemic  causes  of  disease  seems  almost  neces- 
sary, to  render  the  epidemic  causes  as  fatal  as  they 
are  susceptible  of  being.    Even  the  exanthemata— 
small-pox,  &c.— appear  to  be  robbed  of  half  their 
terrors,   when  not  exacerbated  by  such  endemic 
influences  ;  and  without  lessening,  in  any  degree, 
the  highest  estimate  of  Jenner's  magnificent  and 
triumphant  discovery  of  the  true  antidote  to  this 
particular  horror,  it  seems  that  even  small-pox  might 
be  robbed  of  many  of  its  terrors  as  an  epidemic,  by 
sanatory  fiscal  regulations — ^by  ventilation,  perfect 
sewerage,  and  in  fact,  a  pure  air,  untainted  by  living 
animals,  or  by  eflPete  animal  substances,  or  decaying 
vegetable  matters,  or  stagnant  and  necessarily  tainted 
waters.    Attention  to  the  endemic  causes  of  disease, 
and  their  careful  removal,  are  said  to  have  driven,  or 
almost  driven,  the  Plague  from  Egypt,  where  it  has 
so  long  and  so  triumphantly  dwelt,  and  which  it  has 
at  intervals  so  extensively  ravaged ;  and,  at  all  events, 
to  a  great  diminution  of  these  causes  has  England 
been  indebted  for  her  long  freedom  from  this  gigantic 
disease  j  and  to  the  endemic  condition  in  which  the 
Asiatic  cholera  found  our  towns,  are  we  to  ascribe 
its  very  various  influence  and  ratio  of  mortality  in 
difi'erent  places, — and  the  comparatively  small  extent 
to  which  it  aff'ected  the  general  mortality  of  the 
population, — and  the  shortness  of  the  nevertheless 
severe  visitation. 

A  pure  air  is  not  then  attainable,  without  the 
toils  and  skill  of  the  many  being  directed  to  the 
cultivation  and  drainage  of  the  country  at  large ; 
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and  an  old  country,  so  cultivated  and  so  drained,  is 
unquestionably  more  healthy,  ceteris  paribus,  than 
a  country  upon  which  less  of  these  great  changes 
have  been  wrought.    The  expectation  of  life  in 
England  becomes  yearly  greater ;  although  its  popu- 
lation increases  so  fast ;  although  individual  misery 
may  increase  in  even  greater  proportion  than  the 
increase  of  the  population ;  although  the  work-shops, 
the  work-rooms,  the  mines,  &c,,  may  all  tell  fearful 
tales  of  victimised  health  and  blighted  life ;  although 
the  very  church-yards,  reeking  with  decaying  dead, 
in  the  midst  of  closely  packed  and  fully  inhabited 
dwellings,  may  well  become  sources  of  disease  and 
mortality;  although  streets  are  still  built  far  too 
narrow  for  such  currents  of  air  to  pass  through 
them  as  are  necessary  to  health;  although  comi;s 
and  alleys  are  so  many  cul-de-sacs,  where  free  ventila- 
tion cannot  be  hoped  for ;  although  whole  districts 
of  towns  are  so  badly  sewered,  as  to  make  a  healthy 
existence  almost  hopeless  to  their  inhabitants.  The 
expectation  of  life  in  America  is  becoming  greater, 
and  its  population  more  vigorous  and  healthy,  in 
the  same  ratio  as  its  surface  is  becoming  more  ex- 
tensively inhabited,  its  soil  more  thoroughly  drained, 
and  its  air  cleared  of  the  impurities  that  exhale  from 
a  wet  and  corrupt  surface-soil,  charged  with  organic 
remains,  which  are  exposed,  and  not  immediately 
wanted  by  the  existing  vegetation.    It  thus  happens 
that  the  cHmate  of  a  newly  peopled  country,  hitherto 
in  a  great  degree  covered  with  wood,  or  rankly 
o-rassed  prairie,  or  undrained  and  in  a  great  degree 
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submerged  morass,  becomes,  in  the  first  instance,  so 
mucb  less  bealtby,  as  the  forest  land  is  cleared,  the 
morasses  partially  drained,  and  all  the  miasmatous 
exhalations  multiplied ;  becomes  less  healthy  in  the 
same  proportion  as  the  woodland  is  robbed  of  its 
trees,  and  dense  brushwood  and  grasses,— and  the 
morasses  are  less  entirely  covered  with  water ;  and 
the  miasms  are  rendered  by  so  much  more  hurtful  to 
animal  existence,  and  by  consequence  to  the  health 
of  man,  as  they  are  less  changed  and  purified  by  the 
agency  of  a  redundant  vegetable  life.    Thus,  the 
land  may  have  been  originally  by  no  means,  or  to  no 
great  extent,  injurious  to  the  health  of  its  few  and 
widely  scattered  savage  population;  and  yet  speedily 
become  greatly  prejudicial  to  the  health  of  its  first 
civilised  settlers,  who  clear  its  forests,  and  begin  to 
cultivate  its  soil.    This,  however,  wiU  soon  cease  to 
be  the  case,  as  its  surface  gets  to  be  better  drained,  as 
the  land  is  brought  more  under  tillage  and  under  grass 
crops ;  and  the  probabihty  will  be,  that,  from  having 
been  at  first  so  greatly  deteriorated  as  a  place  of 
human  residence,  it  will  become  eventually  more 
healthy,  and  have  a  longer  hved  population,  than 
when  it  was  an  uncultivated  hunting-ground  for 
barbarous  denizens.  The  medical  history  of  different 
districts  of  America  have  proved,  and  indeed  are 
now  proving,  the  truth  of  these  statements. 

It  seems  that,  with  fair  play,— with  a  drained  soil, 
covered  with  sufficient  and  not  redundant  crops; 
and  consequently,  with  an  atmosphere  free,  to  a 
certain  extent,  from  miasmatous  exhalations, — human 
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life  may  be  accommodated  to  almost  every  extreme 
and  variety  of  climate ;  although  probably  several 
generations  may  be  necessary  to  perfect  the  adapta- 
tion^ and  make  the  race  of  its  inhabitants  as  healthy 
and  as  long  lived  as  they  are  capable  of  becoming. 
This  adaptation  to  different  climates  may  be  in- 
fluenced by  many  causes ;  among  the  rest  even  by 
the  colour  of  the  skin,  which,  after  the  residence  of 
successive  generations  in  a  particular  climate,  is  now 
known  and  admitted  to  become  more  or  less  deeply 
tinged ;  varying  more  or  less  from  the  standard  of 
black  or  white  or  brown,  whichever  may  be  believed 
to  be  the  standard  of  perfection,  or  to  have  been  the 
original  colour  of  the  human  race.  It  is  by  no 
means,  however,  only  by  the  colour  of  the  skin,  but 
likewise  by  the  relative  amount  of  work  performed 
by  all  the  different  organs  of  the  body,  that  this 
adaptation  to  different  climates  must  be  supposed  to 
be  effected.  As  in  our  own  variable  climate,  the 
skin  acts  more  freely  in  warm  weather,  and  in  the 
summer  time,  and  the  kidneys  more  freely  under 
opposite  circumstances,  so  must  the  amount,  and 
what  is  the  just  balance  of  functions,  be  different  in 
different  climates ;  and  such  a  habit  of  system  may 
well  be  supposed  to  be  by  no  means  perfected  during 
the  life  of  an  individual  born  of  parents  differently 
circumstanced;  and  as  possibly  requiring,  and  in 
extreme  cases  necessarily  requiring,  several  genera- 
tions to  complete  and  establish  the  peculiar  habit  of 
body  that  is  best  adapted  to  any  given  region  of  the 
earth.    It  might  indeed  be  contended,  with  much 
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probability,  that,  under  the  most  favourable  circum- 
stances as  regards  soil  and  purity  of  atmosphere, 
tuman  life  is  almost  uniform  in  its  duration,  in  all 
the  climates  of  the  earth ;  that  three-score  years  and 
ten  is  the  just  duration  of  the  life  of  man,  whether 
inhabiting  tropical,  temperate,  or  frigid  climes ;  and 
that  the  evident  and  unquestionable  inequality  in 
this  respect  in  so  many  instances,  is  not  owing  to  the 
climate,  but  to  secondary  and  removable  circum- 
stances—to miasms  and  the  like.    It  is  indeed  true, 
that  the  remittent  fever  of  tropical  countries,  so 
directly  resulting  from  the  miasmatous  exhalations 
of  its  undrained  and  corrupt  soil,  is,  under  any 
circumstances,  and  when  attacking  even  the  native 
population,  a  much  more  immediately  and  directly 
fatal  complaint,  than  the  intermittent  fever  which 
results  from  the  same  causes  in  temperate  climates, 
which,  if  fatal,  usually  proves  so  only  after  many 
attacks,  or  by  leading  to  some  secondary,  and  even- 
tually perhaps  independent  disease.    But  this  would 
not  militate  against  the  argument,  that  all  chmates 
may,  by  drainage  and  cultivation,  be  made  equally 
suitable  and  sanatory  to  the  human  race ;  whilst  it 
will  help  to  explain  the  great  difference  there  is 
between  the  healthiness  of  different  districts,  coun- 
tries, and  climates,  according  to  the  degree  in  which 
the  unfavourable  circumstances  obtain. 

If  to  the  causes  of  endemic  diseases  already  spoken 
of,  there  be  added  exhalations  from  putrid  animal 
substances,  still  more  serious  and  fatal  forms  of  dis- 
ease are  produced;  and  fever  ceases  to  be  either 
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intermittent  or  remittent,  becoming  continued,  and 
typhoid,  with  increased  and  increasing  tendency  to  a 
general  putrescence  of  the  affected  organism ;  and, 
under  certain  circumstances,  new  and  violent  kinds 
of  disease  are  produced,  such  as  plague  or  cholera ; 
and  these,  under  circumstances  or  conditions  of  con- 
densed virulence  in  the  causes  or  concomitants, — by 
imperfect  ventilation,  for  instance, — are  generally 
admitted  to  acquire  the  additional  property  of  being 
capable  of  communication  directly  from  the  sick  to 
the  healthy, — of  being  propagated  by  contagion  or 
by  infection.    If  not  so  concentrated,  it  may  be  said 
probably,  that  even  these  severer  forms  of  endemic 
disease  are  not  capable  of  being  thus  communicated, 
or  of  being  rendered  epidemic ;  unless  it  may  be  to 
systems  prepared  for  their  reception  by  pre-existing 
derangement  of  function,  and  in  whom  there  may 
have  been  more  or  less  of  exposure  to  the  original 
sources  of  disease.    This  latter  circumstance  throws 
great,  and  perhaps  insurmountable,  difficulties  in 
the  way  of  determining  how  far  disease  is  capable 
of  becoming  contagious  or  infectious;  making  it 
doubtful,  whether,  in  the  cases  where  the  probability 
of  so  direct  an  origin  seems  in  the  first  instance  to  be 
the  most  strong,  the  individual  cases  may  not  really 
have  originated  from  the  same  causes  as  originally 
gave  rise  to  the  disease.  Nevertheless,  it  seems  impos- 
sible to  deny  that,  in  some  few  instances, — ^they  may 
perhaps  be  admitted  to  be  the  more  rare  and  excep- 
tional cases, — such  diseases  are  traceable  to  a  conta- 
gious or  infectious  origin,  or  at  least  that  their 
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occurrence  is  not  to  be  otherwise  explained.  Such  an 
iUustration  as  the  following,  is  of  frequent  occurrence 
in  fever  hospitals.    The  majority  of  the  patients  are 
found  to  be  derived,  in  a  given  year,  from  certain 
districts,  and  indeed  from  certain  streets,  of  the  town ; 
and  not  only  so,  but  probably,  year  after  year,  from 
the  same  districts  and  the  same  streets,  unless  some 
important  physical  change  has  been  wrought  in  their 
condition,  by  improvements  in  the  sewerage,  and  the 
hke.    Yet  persons  living  at  a  part  of  the  town  remote 
from  this,  the  fever  district,  who  attend  the  wards  of 
the  hospital,  and  come  into  contact  with,  or  even 
stand  very  near  to,  the  persons  of  the  affected,  are 
often  found  to  become  seized  with  the  fever;  the 
complaint  being  shown  to  be  the  same  disease,  by 
having  the  same  character,  the  same  symptoms  pre- 
dominant, and  even  the  same  probable  fatahty,  as  the 
disease  from  which  it  seemed  to  originate,  although 
placed  in  the  first  instance  under  such  different  circum- 
stances, as  a  spacious  and  well  ventilated  room,  sur- 
rounded by  cleanhness  and  comfort,  compared  with 
the  small,  close,  dirty  and  wretched  apartment,  from 
which  the  poorer  victim  of  the  disease  was  conveyed 
to  the  hospital.     Medical   students,  the  medical 
officers,  the  nurses,  &c.,  of  such  institutions,  afford 
too  often,  such  vivid,  and  alas  !  occasionally  such 
fatal  illustrations  of  the  possibility  of  the  contagious 
or  infectious  propagation  of  such  diseases,  under  the 
circumstances  of  concentration  of  its  exhalations, 
whether  from  an  isolated  case  of  an  aggravated 
character,  or  from  several  such  cases  occupying  the 
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same  apartment,  or  from  imperfect  ventilation  of 
the  wards — a  degree  of  ventilation  possibly  sufficient 
for  persons  in  healtli  to  maintain  tliem  in  health, 
but  insufficient  to  carry  off  the  specific  poison  of  the 
existing  disease,  or  so  to  dilute  it  with  pure  and 
unvitiated  air  as  to  render  it  innocuous.  Should, 
however,  even  such  cases  as  these  that  have  been 
cited  admit,  in  the  opinion  of  some,  of  another 
explanation,  there  can  be  little  doubt  that  the  degree 
to  which  the  original  causes  of  the  disease  are  con- 
centrated increases  its  severity,  or,  in  other  words, 
its  malignant,  putrescent  and  fatal  character;  or, 
that  a  continued  exposure  to  the  operation  of  the 
same  causes  after  the  seizure,  adds  to  the  pro- 
bability of  its  being  of  severe  and  fatal  charac- 
ter. This  becomes,  of  course,  one  of  the  strong- 
est arguments  in  favom-  of  fever  hospitals,  and 
the  best  reason  why  such  buildings, — while  they 
should  not  be  placed  at  such  an  inconvenient  distance 
from  the  affected  districts  as  to  render  them  in  any 
degree  difficult  of  access, — should  be  far  enough 
removed  from  the  primary  sources  of  disease,  to  be 
beyond  suspicion  of  being  subjected  to  the  same 
malignant  influences.  Yet,  after  all,  if  the  premises 
advanced  be  sound  and  tenable,  it  must  be  admitted 
that  fever  hospitals  are,  in  themselves,  public  demon- 
strations of  a  neglect  of  those  means  by  which  the 
*  disease  might  be  in  a  great  degree,  if  not  altogether, 
put  an  end  to.  It  is  to  be  borne  in  mind,  that 
whereas  an  endemic  fever  of  remittent  or  intermittent 
character  may  degenerate  into  the  continued  and 
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typhoid,  or  putrid  type,  by  tlie  addition  of  animal 
putrescence  to  the  causes  of  atmospheric  vitiation, 
the  latter  alone,  if  aided  by  moisture,  may  give  rise 
to  the  same  disease,  although  probably  affecting  a 
much  more  limited  district ;  and  hence  typhus  may 
be  hmited  to  a  street,  or  almost  to  a  house;  or  it 
may  affect  and  ravage  a  wide  district;  and,  in  the 
same  way,  plague  may  be  confined  to  one  quarter  of 
a  town,  or  to  several  towns  of  a  district,  leaving  un- 
touched the  population  of  some  intermediate  town, 
where  the  endemic  causes  are  carefully  removed,  or 
from  natural  circumstances  do  not  obtain. 

But  it  must  not  be  supposed  that  fevers,  strictly 
so  called,  or  even  that  forms  of  disease  involving 
much  constitutional  excitement,  are  the  only  aihnents 
that  may  be  propagated  from  the  sick  to  the  healthy. 
Erysipelas,  as  has  been  too  fully  proved,  is  hkewise 
thus  communicable  from  the  affected  to  the  healthy 
by  infection ;  and  especially  to  such  as  are  feeble,  or 
who  have  some  open  wound  of  the  surface,  whether 
from  accidental  injury  or  consequent  on  a  capital 
operation.    This  has  been  too  frequently  observed 
in  the  wards  of  hospitals,  to  admit  of  any  dispute. 
It  seems  to  have  been  proved,  moreover,  that  the 
infection  of  erysipelas  may,  under  some  circum- 
stances, be  conveyed  from  the  sick,  by  means  of  a 
third  person,  who  remains  unaffected  with  the  dis- 
ease, to  parturient  women,  or  women  who  have  been 
recently  delivered,  producing  that  extreme  form  of 
disordered  action,  puerperal  fever,  which  involves 
irritation  of  the  lymphatics,  probable  inflammation 
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of  the  womb,  tlie  possible  extension  of  the  inflamma- 
tory action  to  the  peritoneum,  and  great  and  perhaps 
fatal  depression  of  the  nervous  energies.  It  is  not 
even  to  be  supposed  that  disease  must  be  of  acute 
character,  in  order  to  its  being  directly  communicable. 
Itch  affords  a  well-known  illustration,  that  a  disease 
may  be  of  sufficiently  chronic  character,  and  of  long 
standing,  and  by  no  means  dangerous  to  life,  and  yet 
be  readily  communicable  by  contact  of  the  affected 
with  the  healthy.  Some  diseases  seem  to  be  neither 
endemic,  nor  epidemic,  nor  strictly  speaking  sporadic, 
but  to  be  only  communicable  by  inoculation  of  the 
healthy  from  the  affected  :  that  is,  by  bringing  the 
morbid  secretions  produced  by  the  disease,  and 
which  are  its  specific  result,  into  contact  with  the 
mucous  membranes  of  the  healthy,  or  with  some 
other  of  their  tissues  that  presents  open-mouthed 
lymphatics  for  the  absorption  of  the  virus. 
Glanders  and  hydrophobia  are  examples  of  this 
peculiarity. 

Whatever  be  the  conclusions  respecting  the  ques- 
tions of  contagion  and  infection,  as  direct  sources  of 
typhus  or  of  remittent  fever,  or  of  the  plague,  or  of 
cholera,  or  of  any  disease  that  may  spring  from  an 
endemic  cause,  there  is  no  doubt  that  an  important 
class  of  diseases  is  thus  propagated,  whatever  may  be 
the  source  from  which  these  diseases  are  originally 
derived.  All  the  exanthemata — small~pox,  measles, 
scarlatina,  hooping-cough — are  thus  directly  propa- 
gated, both  by  contagion  and  infection,  perhaps  espe- 
cially by  the  latter ;  and  require  the  air  to  be  very 
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largely  diluted  before  it  ceases  to  have  the  infectious 
property ;  although  the  certainty  and  probability  of 
its  power  is  necessarily  diminished  or  increased,  as 
the  exhalations  from  the  affected  person  are  more  or 
less  diluted.    Not  only  so  ;  but  it  would  appear  that 
the  power  of  propagating  these  diseases  continues 
for  some  time,  even  after  the  apparently  perfect 
convalescence;  and  that  some  weeks  must  elapse 
between  the  entire  subsidence  of  the  attack  and  the 
perfect  freedom  from  risk  with  which  the  healthy 
may  be  exposed  to  intercourse  with  the  recently 
affected.    It  is  a  curious  fact,  that  while  this  class 
of  diseases  constitutes  the  most  extreme  type  of 
diseases — the  type  which  is  communicated  as  only 
the  most  aggravated  and  severe  of  the  other  forms 
of  disease  can  be  communicated,  supposing  that 
thus  much  were  conceded, — it  likewise  constitutes 
the  most  perfect  type  of  disease  in  its  course,  having 
a  definite  number  of  days  for  its  progress,  matu- 
ration and  decline,  being  limited  and  defined  in  its 
course  and  duration.     The  same  law  of  time  or 
periodicity,  applies,  although  much  less  strictly,  to 
most  forms  of  continued  fever,  whether  typhoid  or 
simple  fever,  which  have  likewise  a  marked  tendency 
to  run  tlirough  a  course  of  not  less  than  a  given 
length  of  time ;  often  evidencing,  moreover,  a  decided 
tendency  to  exacerbation  or  remission  on  particular 
days  ;  and  frequently  making  a  curative  or  restorative 
effort,  whether  successfully  or  not,  on  certain  days, — 
some  one  of  which  usually  constitutes  the  crisis  of 
the  attack,  whether  this  be  the  first,  or  the  second. 
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or  the  third,  or  some  subsequent  one,  of  such 
marked  and  critical  days, — so  marked  by  the  extended 
observation  of  a  very  large  number  of  cases  of 
the  disease.  This  periodicity  of  disease  is  more 
noticeable  in  the  case  of  remittent,  and  more 
noticeable  still  in  that  of  intermittent  fevers ;  and 
it  is  evidenced,  although  much  more  obscurely  and 
uncertainly,  in  most  febrile  and  inflammatory  com- 
plaints, in  which  some  days  are  marked  by  exacer- 
bation of  the  complaint,  some  by  its  remission, 
— Or  some  hours  of  the  day  or  night  are  similarly 
distinguished. 

Periodicity  is,  however,  only  one  feature  of  disease : 
in  some  cases  an  important,  in  others  a  very  insig- 
nificant feature  of  morbid  action ;  which  is  often 
wholly  absent ;  which  is  only  another  shape  of  that 
great  natural  law,  which  determines  the  hours  of 
sleep  and  of  wakefulness,  of  meal-times,  and  the 
like, — which  helps  man  by  adding  to  the  number  of 
his  habits — habits,  that  when  established,  become 
almost  instincts.  And  this  law  of  periodicity, 
which,  as  applied  to  disease,  is  so  often  wanting,  and 
is  of  primary  importance  in  so  few  diseases,  com- 
paratively speaking,  must  not,  as  has  been  done  at 
different  times,  be  confounded  with  the  essentials 
of  disease,  or  considered  to  constitute  one  of  its 
primary  and  necessary  conditions. 

All  the  many  degrees  there  may  be  between  the 
mildest  case  of  intermittent  fever  and  the  most 
severe  case  of  yellow  fever, — from  simple  continued 
fever  to  typhus  gravior, — ai-e  so  many  instances  of 
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disease  depending  on  endemic  causes,  wliich  vitiate 
the  atmosphere,  and  charge  it  more  or  less  with 
noxious  miasmata;  and  these  may  or  may  not  be 
added  to  the  less  apparent  primary  causes  of 
epidemic  diseases,  as  smaU-pox, — adding  to  their 
intensity ;  or  they  would  seem,  even  per  se,  if  con- 
centrated in  extreme,  to  have  the  power  of  rendering 
diseases  that  are  usually  simply  endemic,  epidemic, 
— or  propagable  directly  from  the  sick  to  the 
healthy. 

On  all  these  forms  of  disease,  civilisation, — the 
drainage  and  cultivation  of  the  soil, — adequate  sewer- 
age,— commodiously  constructed  and  well  ventilated 
streets,  houses,  and  apartments, — have  exercised, 
and  may  exercise,  so  large  an  influence,  as  to  miti- 
gate, or  possibly  altogether  do  away  with,  endemic 
disease ;  and  to  modify  and  greatly  lessen  the  fatal- 
ity of  epidemic  disease.    These  are  the  social  gains 
accruing  to  every  individual  of  a  well-organised 
community,   the  degree  of  which  can  scarcely  be 
estimated;   and   which,  however  imperfectly  and 
crudely  conceived,  might  well  reconcile  us  to  the 
times  we  live  in,  and  atone  to  us  for  not  having 
lived  in  "those  good -old  days,^^  when  agues,  malig- 
nant fever,  plague,  putrid  sore-throat,  and  confluent 
smaU-pox,  thinned,  at  short  intervals,  the  population 
of  the  towns,  villages  and  hamlets  of  Old  England. 
Civilisation,  however,  with  all  its  great  improve- 
ments, and  the  large  boons  it  has  conferred  on  the 
mass  of  the  people,  has  dealt  less  mercifully  with 
individuals.    Shutting  up  so  many  in  the  close  and 
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less  pure  air  of  our  large  cities,  and  sucli  numbers 
in  the  closer  air  of  workshops,  cellars,  and  small 
rooms, — confining  so  many  to  a  single  occupation, 
invohdng  perhaps  almost  a  single  position  of  the 
l^ody,  day  by  day,  and  year  by  year, —  making  life 
a  succession  of  privations,  confinement,  and  mecha- 
nical and  unvarying  employment, — civilisation  deals 
out  to  these  her  victims,  a  large  amount  of  indivi- 
dual disease  and  suffering,  which  never  reach  the 
social  importance  of  endemic  or  epidemic  disease, 
but  which  sicken  the  life  and  shorten  it,  and  afi'ect 
injuriously  the  health  and  the  probability  of  Hfe  of 
the  posterity, — probably  to  destroy  the  individual 
and  his  descendants  in  the  course  of  a  few  suflfering 
generations,  by  forms  of  disease  characterised  in 
all  their  phases  by  diminished  power,  and  called 
cachectic,  having  the  generic  name  of  scrofula 
common  to  the  whole  of  them.  And  yet  there  is 
no  doubt  that  much  of  this  individual  penalty,  which 
is  paid  by  social  man  for  his  civilised  position,  is  no 
necessary  part  of  the  civilised  state, — that,  although 
large  numbers  of  people  cannot  be  brought  together 
into  one  building,  where  they  mnst  spend  a  large 
part  of  every  twenty-four  hours,  without  some  degree 
of  physical  injury  to  them  all, — that,  although  indi- 
vidual health  must  be  affected  even  by  the  croAvding 
of  large  masses  of  people  into  the  limited  district  of 
a  closely  built  town, — yet,  by  sewerage,  by  cleanH- 
ness,  by  ventilation,  a  great  amount  of  the  evil  may 
be  done  away  with,  and  the  expectation  of  life, 
although  not  equal  to  the  highest  standard  attain- 
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able  in  a  well-drained  rural  district,  be  greatly 
increased  from  tliat  wHcli  obtains  under  less  favour- 
ing circumstances. 

Following  health  and  disease  downwards  from 
the  classes  to  the  individuals,  we  find  many  things 
attending  the  state  of  high  and  advancing  civilisa- 
tion, that  are  both  for  and  against  the  healthiness 
and  the  expectation  of  life.    The  price  of  food  pro- 
bably rises,  in  some  degree,  in  proportion  to  the 
increasing  population  and  the  greater  demand,  and 
in  a  greater  proportion  than  the  relative  advancement 
of  the  wages  of  the  handicraft  or  mere  labourer ;  and 
hence  the  further  evil  of  insuf&cient,  or  a  lower  cha- 
racter of  food,  is  risked  in  the  case  of  the  producing 
classes  of  the  people  :  animal  food  from  its  greater 
relative  cost  becomes  less  and  less  attainable,  and 
vegetable  food  becomes  more  and  more  exclusively 
the  means  of  support.    To  counterbalance  this  risk 
in  some  degree,  an  advancing  agriculture  gives  them 
a  variety  of  vegetable  productions  unknown  to  their 
ancestors,  or  less  generally  enjoyed  by  them,  the 
efPect  of  which  is  not  only  to  multiply  the  physical 
enjoyments,  but  to  promote  the  health,  and  add  to  the 
expectation  of  life.    It  needs  only  to  mention  the 
potato  and  almost  all  the  pot-herbs,  in  proof  of  the 
change  in  these  respects  in  the  daily  fare  of  the 
poorest  of  the  population  ;  and  the  whiter  and  much 
better  bread  is  further  proof  of  the  same  fact.  Com- 
merce, too,  extending  itself  to  all  parts  of  the  world, 
and  bringing  tea,  coffee,  spices,  &c.,  to  temper  his 
system  to  its  altered  habits,  from  those  of  severe- 
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out-of-door  labour  to  sedentary  in-door  employ- 
ment, lias  helped,  and  greatly  helped,  to  diminish 
the  social  evils  that  must  attend  upon  the  march 
of  civilisation.  And  then,  manufactures, — while 
they  draw  an  immense  proportion  of  the  people 
from  the  fields  into  the  towns,  and  expose  them  to 
the  sufferings  consequent  on  breathing  all  their 
lives  the  more  or  less  vitiated  atmosphere, — in  their 
turn  supply  all  classes  of  the  people  with  better,  and 
warmer,  and  more  various  and  suitable  clothing,  and 
at  a  far  cheaper  rate,  to  protect  the  surface,  main- 
tain the  bodily  temperature,  and  so  diminish  or  cut 
off  the  sources  of  a  large  number  of  the  more 
important  and  dangerous  forms  of  disease. 

To  whatever  degree,  then,  it  may  be  admitted 
that  the  health  of  social  mankind  is  benefited  by 
civilisation, — ^however  far  the  expectation  of  life  is 
increased  by  the  diminished  chances  of  epidemic 
and  endemic  diseases,  and  the  mitigated  severity  of 
such  diseases  when  they  do  occur, — and  however  far 
the  indi\ddual  sufferings  of  a  large  number  of  the 
people,  that  are  consequent  upon  a  town  life  and 
in-door  occupations,  may  be  lessened  by  sanatory 
regulations  and  control,  and  by  an  increased  general 
enlightenment  of  the  minds  of  the  suflPering  masses, 
to  shew  them  how  they  themselves  may  aid  in 
lessening  these  evils,  which  press  on  them  so  hea- 
vily,— a  large  amount  of  individual  evil  must  still  be 
left,  as  it  were  by  way  of  penalty  for  so  much  good 
to  the  community  at  large,  which  no  mere  sana- 
tory regulations  can  reach,  but  which  are  not  there- 
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fore  wholly  without  means  of  mitigation.  Such 
means  are  to  found  in  judicious  self-control  and 
self-culture,— in  the  careful  avoidance  of  whatever 
may  be  injurious  to  the  health —in  the  care  taken 
to  modify,  as  far  as  possible,  whatever  may  be  the 
injurious  tendencies  of  the  social  position, — ^in  the 
judicious  management  of  children  during  the  import- 
ant years  of  growth,  lessening,  as  far  as  may  be, 
any  hereditary  tendencies  to  disease  that  may  have 
descended  to  them,— in  careful  attention  to  the 
means  of  promoting  the    development   and  the 
vigour  of  every  faculty  and  function, — and  in  ever 
diminishing,  by  such  means,  the  risk  of  an  undue 
taxation  for  the  many  and  admitted  social  advantages. 
Such  seem  to  be,  strictly  speaking,  the  aim,  scope, 
and  importance  of  diet  and  regimen,  to  the  consi- 
deration of  which  the  foregoing  observations  may 
serve  as  a  not  unfitting  introduction. 

It  is  not,  however,  meant  by  this,  that,— although 
the  words  diet  and  regimen  appear  to  confine  the  sub- 
ject to  such  hygienic  questions  as  belong  to  the  indi- 
vidual members  of  a  community,  and  to  be  thus,  either 
wholly  or  in  a  great  degree,  under  their  personal 
guidance  and  control, — such  questions  could  be,  in 
every  case,  thus  exclusively  treated,  or  that  it  would 
be  advantageous,  even  were  it  possible,  thus  to  consi- 
der them.    The  subjects  of  ventilation  and  climate 
could  scarcely  be  reduced  to  questions  of  merely  indi- 
vidual concern.    On  the  contrary,  to  consider  the 
cuxumstances  and  relations  of  these  great  means  of 
health  in  a  satisfactory  manner,  the  purity  of  the  air. 
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its  hygrometrical  cliaracter,  its  temperature,  its  density 
(elevation),  and  its  movement  (ventilation),  and  the 
direction  of  the  prevailing  winds,  must  be  connected 
with  the  geographical  position  of  the  place,  and  its  geo- 
logical character,  and  with  its  vegetation,  irrigation 
and  drainage,  in  order  to  the  filling  up  of  the  outhne 
obtained  by  studying  the  less  general  circumstances 
of  the  position  of  the  dwelling,  the  size  and  aspect  of 
the  rooms,  the  nature  of  its  surface-soil,  and  the 
modes  of  heating,  Hghting,  and  ventilating  the  inte- 
rior of  the  building.    Nor  is  it  meant  to  be  impHed, 
that,  in  speaking  of  diet  and  regimen  as  chiefly,  or 
more  strictly,  individual  questions,  which  every  one 
may  be  supposed  to  be  able  to  influence  for  the 
advantage  or  otherwise  of  his  health,  and  his  expecta- 
tion of  life,  that  this  is  therefore  a  matter  less  strictly 
medical  than  the  other  questions  appertaining  to  the 
physical  interests  of  mankind.    On  the  contrary, 
however  useful  definite  views  and  opinions  may  be 
to  every  member  of  a  community,  as  to  the  relative 
digestibility  of  the  different  articles  of  food,  as  to  the 
uses  of  muscular  exercise  and  its  mode  of  action  and 
..  effects  on  the  system,  as  to  the  value  of  ventilation, 
the  influence  of  climate,  &c.,  &c.,  the  practical  appH- 
cation  of  such  knowledge,  its  definite  reduction  to 
cases  and  circumstances,  must  be  left  to  the  judgment 
and  experience  of  the  medical  profession,  from  whom 
the  public  are  entitled  to  expect  so  much  guidance, 
and  who  have,  it  may  not  be  disputed,  been  more  or 
less  wanting  in  this  great  duty.   To  keep  people  weU 
may  often  be  a  more  difficult  matter  than  to  restore 
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tliem  to  health;  and  the  art  and  capabihty  of  carrying 
the  principles  of  Hygiene  to  every  man^s  habitual  life, 
and  adapting  them  to  every  one^s  constitution  and  the 
wants  of  his  position,  are  the  strict  and  proper 
business  of  the  medical  man.    The  public  may  learn 
— and  learn  most  advantageously  to  the  chances 
of  life,  health,  intellectual  capability,  and  probabi- 
lity of  usefulness — the  general  principles  on  which 
alcohol  is  believed  to  influence  the  animal  economy, 
its  effects  on  the  system,  the  good  and  the  evil 
that  it  may  produce ;  but  no  man  can  judge  for 
himself,  or  but  few  could  be  trusted  to  judge,  as  to 
whether  he  should,  or  should  not,  abstain  altogether 
from  the  use  of  alcohol,  in  any  form.    Two  men  find 
themselves  to  be  suffering  from  evident  symptoms  of 
determination  of  blood  to  the  head ;  and  both  may 
be  much  on  a  par,  as  regards  age,  condition,  occupa- 
tion, and  even  habits  of  life ;  and  yet  the  one  require 
depletion,  and  the  other  tonics — the  one  be  injured, 
and  the  other  benefited,  by  the  moderate  use  of 
stimulants.     How  needless  to  add,  that  this  dis- 
tinction, to  draw  which  would  be  quite  beyond  the 
capabilities  of  either  sufferer  for  himself,  might  be 
readily  made,  in  a  few  seconds,  by  a  medical  man 
practised  in  the  use  of  the  stethoscope.    Nothing  is 
more  true,  and  to  some  extent  nothing  can  be  more 
useful  knowledge,  than  that  temperance  in  the  use 
of  the  alcohohc  compounds  conduces  to  health  and  all 
the  best  physical  blessings  of  life ;  but  nothing  is 
better  proved,  than  that  temperance  to  one  man 
means  literal  abstinence  from  all  such  potations,  and 
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that  every  indulgence  in  their  use,  to  however  small 
a  degree,  is  injurious  to  his  bodily  well-being,  and 
therefore  a  virtual  intemperance  ;  and  nothing  is 
more  fully  proved,  than  that,  in  these  latitudes,  there 
is  a  large  number  of  people,  in  whom,  either  fi'om 
hereditary   delicacy  of  constitution,  or  from  the 
nature  of  the  employment,  or  from  the  kind  of 
district  they  inhabit,  a  certain  quantity  of  alcohol,  in 
some  form  or  other,  mixed  with  the  food,  is  decidedly 
useful,  diminishing  the  risk  of  disease,  promoting 
the  strength  of  the  system,  and,  in  all  likeHhood, 
prolonging  the  existence.    In  circumstances  of  dis- 
ordered condition  of  the  physique,  it  is  still  more 
plain,  that  every  decision  as  to  the  use  of  stimu- 
lants, or  as  to  the  nature  of  the  aliment  to  be 
used,  can  only  be  given  judiciously  by  the  medical 
man  ;  and  demands  from  him  as  nice  and  careful 
observation,  analysis,  and  comparison  of  the  facts  of 
the  case  before  him,  as  the  prescription,  to  write 
which  is  the  more  ostensible  part  of  his  duty.  If 
medical  men  were  to  feel  the  importance  and  need- 
fulness of  doing  their  whole  duty  as  to  these  gi'eat 
questions,  and  to  become  the  dispensers  of  hygienic 
lessons  and  dietetic  orders  as  well  as  of  drugs,  and 
in  this  path  to  go  beyond  the  more  immediately 
urgent  duty  of  enjoining  the  antiphlogistic  regimen 
in  acute  cases,  the  gross  errors  in  questions  of 
hygiene  on  the  part  of  the  pubhc,  and  the  general 
ignorance  as  to  the  importance  and  value  of  atten- 
tion to  the  organic  laws  and  the  subsidiary  means 
of  health,  must  soon  disappear.    Were  medical  men 
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to  assume  the  position,  which  their  information, 
experience  and  social  station,  alone  enable  them,  of 
all  mankind,  to  occupy, — and  to  make  the  subjects  of 
diet  and  regimen  matters  of  daily  and  hourly  teach- 
ing to  those,  for  whose  physical  well-being  they  are 
so  largely  responsible, — intra-mural  sepulture,  defec- 
tive sewerage,  cellar-habitations,  and  a  long  list  of 
similarly  gross  violations  of  the  organic  laws,  could 
never  continue  to  find  a  place  among  any  people 
removed  from  barbarism.  If  the  proved  and  admitted 
facts  on  these  subjects  were  known  to  all  men,  would 
the  offensive,  the  health- damaging,  and  life-deterio- 
rating custom  of  packing  the  dead,  side  by  side,  and 
tier  above  tier,  in  the  churchyards,  in  the  midst  of 
closely-placed  and  fully-peopled  dwellings,  be  allowed 
to  continue  ?    The  people  in  general  do  not,  and 
cannot  know,  that  the  occurrence   of  a  case  of 
fever,  not  obviously  dependent  on  some  localised 
inflammation  of  adequate  severity,  is  prima  facie 
proof  that  there  is  in  the  district  some  remov- 
able source  of  atmospherical  impurity,  which, — 
although  possibly  producing  only  one  case  of  fever, 
or  only  a  few  cases  of  fever, — and  although  perhaps 
attracting  httle  notice,  and  not  affecting  under  the 
name  of  fever  the  tables  of  mortality,  or  even  adding 
directly  to  the  local  rates  under  the  guise  of  widow- 
hood or  orphanage, — gives  rise,  necessarily,  to  num- 
berless cases  of  lesser  disease,  amounting  to  fever  only 
in  those  who  have  been  predisposed  to  suffer  largely 
from  the  operation  of  such  causes,  owing  to  debility 
or  functional  derangement  however  induced,  or  in 
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those  who  have  been  most  exposed  to  tlie  miasmatous 
matter,  wliicli  has  so  far  poisoned  the  air.  Such 
minor  disordered  conditions  may  be  visceral  derange- 
ment, dyspepsia,  irregularities  of  the  cii^culation,  or 
any  of  the  countless  forms  of  malaise,  that  render 
man  less  fitted  for  the  duties  of  his  calhng,  if  not 
temporarHy  incapacitated  from  following  it  at  all. 
People  do  not  and  cannot  know  such  facts  as  these; 
or  nothing  less  than  a  hue  and  cry  would  be  raised 
on  the  occurrence  of  fever  3  the  sources  of  impurity 
would  be  anxiously  investigated ;  and  every  matter 
for  suspicion  would  be  promptly  and  carefully 
removed.    It  cannot  be  believed,  that  the  public 
mind  is  aroused  to  the  vast  and  vital  consequences 
of  ignorance  and  inattention  to  these  questions  ;  and 
it  is  only  to  the  members  of  the  medical  profession, 
that  attention  can  be  turned  with  any  hope  of  wit- 
nessing speedily  a  more  enhghtened  state  of  things. 

There  is  another  question  to  which  I  would  allude, 
before  concluding  tHs  necessarily  somewhat  discur- 
sive introduction.    It  is  a  question  that  is  intimately 
bound  up  with  the  well-being  of  the  people,  and 
which  is  essentially  dependent  on  the  personal  efforts 
made  by  medical  men,  to  extend  to  the  masses  of 
the  population,  some  general  information  as  to  the 
principles  and  reasonings,  the  facts  and  deductions, 
on  which  the  art  and  practice  of  medicine  are  founded 
and  built.    This  is  no  less  than  the  suppression  of 
quackery  in  the  treatment  of  the  diseases  of  mankind, 
or  at  least  its  gradual  removal :  an  end,  perhaps,  only 
to  be  attained,  or  even  approached,  by  these  means. 
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It  would  probably  signify  but  little,  even  if  tbe 
Legislature  were  to  resign  its  greater  or  less  profits 
on  the  sale  of  quack  medicines,  and  no  longer  invest 
them  with  the  legal  stamp,  which  gives  them  a  sort 
of  national  sanction.    It  might  not,  perhaps,  have 
any  very  great  influence,  even  if  our  universities 
and  colleges  were  to  make  a  decided  stand  against 
empiricism  in  all  its  shapes,  and  signalise  the  deter- 
mination by  expelling  from  their  numbers,  every 
member  of  the  profession,  proved  to  have  lent  himself 
to  any  of  the  humbugs  that  delude  mankind, — con- 
signing those  who  practise,  and  those  who  aid  and 
abet  the  practice,  of  any  of  the  forms  of  Charlatanism, 
to  a  notable  dismissal  from  our  ranks.    It  might 
signify  but  little,  if  the  Legislature  were  even  to 
forbid  the  sale  of  unprescribed  medicines, — to  place 
the  health  of  the  people  at  large  in  the  care  of 
public  and  fully  quahfied  medical  officers, — and 
ascertain  duly  the  fitness  of  every  one  practising  the 
profession  in  the  cases  of  individual  disease, — visiting 
every  one  found  guilty  of  practising  without  such 
quahfication,  with  an  amount  of  punishment  propor- 
tionate to  the  degree  of  the  misdemeanour.  All 
such  means,  admitting  that  they  are  steps  in  the 
right  direction,  and  such  as  a  weU-informed  Legisla- 
ture might  be  justified  in  adopting,  and  the  protection 
of  the  public  from  the  wrong  inflicted  by  the  ignorant 
or  the  knavish  might  appear  to  demand,  are  liable 
to  be  regarded  as  an  unfair  and  uncalled-for  inter- 
ference with  the  hberty  of  the  people,  until  the 
pubhc  mind  is  so  fully  informed  of  the  expediency 
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of  sucli  measures,  so  fully  alive  to  the  irrationality 
and  knavishness  of  quackery,  in  all  its  shapes,  as,  m 
fact,  to  require  no  protection  from  its  machinations, 
unless  in  the  case  of  the  lowest  and  least  informed 
remnant  of  the  people,  over  whom  a  paternal  Legis- 
lature might  feel  the  kindness  and  necessity  of 
throwing  the  shield  of  its  enactments,  as  a  safeguard 
against  the  efforts  of  the  designing  and  unprincipled. 
I  would  not  have  myself  so  far  misunderstood,  as  to 
be  thought  capable  of  undervaluing  whatever  efforts 
may  have  been  made  to  suppress  quackery,  whether 
by  bringing  about  the  exposure  and  disgrace  of  those 
who  practise  it,  or  by  enlisting  in  so  good  a  cause 
the  strong  arm  of  the  State.    Quackery,  in  all  its 
shapes,  is  only  second  in  amount  of  bad  consequences 
to  those  of  the  general  ignorance  which  has  indirectly 
served  to  maintain  epidemic  and  endemic  disease  m 
these  latitudes,  and  thereby  to  augment  so  much  the 
ratio  of  mortahty,  and  the  amount  of  widowhood  and 
orphanage,  of  these  kingdoms;  and  whatever  tends 
to  lessen  either  the  ignorance  on  the  one  hand,  or 
the  advantage  taken  of  the  ignorant  by  the  quack  on 
the  other,  are  necessarily  only  different  paths  leading 
to  the  same  object. 
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On  Diet. — Digestion. — Complicated  Nature  of  the  Assimilating 
Processes.— Chemical  Opinions. — Animal  Food  more  easily 
assimilated  than  Vegetable  Food.— Circumstances  influencing 
the  Kind  and  Amount  of  Food  required. — Digestion  a  Vital 
Action. — Influence  of  the  Nervous  System  on  Assimilation. — In- 
fluence of  Digestion  on  the  Circulation,  and  the  general  Economy 
of  the  Body. — Indigestion  a  predisposing  and  exciting  Cause 
of  Disease. — Importance  of  Dietetics. — Nature's  Dietetics. — 
Chemical  Constitution  of  the  Body. — Non-azotised,  Albuminous, 
and  Gelatinous  Tissues. — Fibrin,  Albumen, and  Casein  of  Alimen- 
tary Substances  convertible  into  Protein. — Use  of  the  Non- 
azotised  Ahments. — Use  of  the  Gelatinous  Aliments. — Experi- 
ments on  the  Comparative  Digestibihty  of  the  Articles  of  Food. — 
Dr.  Beaumont's  Case  of  Alexis  St.  Martin  ;  its  Results  and  In- 
ferences.—Dietetic  Tables  of  Comparative  Digestibility. — Com- 
parative Digestibihty  of  Animal  Substances. — Meats. — Poultry. 
— Game, — Gravy.— Gelatin. — Fibrin. — Fat.  —  Turtle. —  Fish. — 
Milk  and  its  Products. — Egg. — Comparative  Digestibihty  of 
Vegetable  Substances. — Grain  :  Wheat,  Oats,  Rye,  Barley,  Maize, 
Rice,  &c. — Pot-herbs,  Roots,  &c. — Vegetables  eaten  Uncooked. 
— Fruits  and  Seeds. — Dried  Fruits. — Vegetable  Principles  : 
Starch,  Gum,  Sugar,  Oil. — Effect  of  Saliva  on  Digestion  of  Fecula. 
— Crystalhsable  Substances. — Molasses,  Honey. — Condiments. — 
Spices. — Tea,  CoflFee,  Cocoa. — Liquors  the  product  of  Fermen- 
tation.— Dietetic  Effect  of  Water. — General  Dietetic  Rules. — 
Quantity  of  Food  required. — Meal-times,  &.c. 

To  regulate  tlie  diet,  is  the  first  and  most  im- 
portant step  that  can  be  taken,  either  to  restore 
health  or  to  preserve  it.  The  great  series  of  pro- 
cesses concerned  in  the  nutrition  of  the  body, — the 
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minute  meclianical  division  of  the  food  by  mastica- 
tion—its intimate  mixture  with  the  saliva— with  the 
probable  effect  of  still  further  separating  it  into 
detached  particles,  of  adding  to  it  a  chemical  re- 
agent,  and  of  mixing  with  it  a  large  amount  of 
atmospheric  air,  for  taking  up  and  enclosing  which 
within  it,  in  considerable  quantity,  the  sahva  is  so 
pecuHarly  remarkable,  —  the  giving  to  the  mass, 
when  it  has  reached  the  stomach,  the  temperature 
of  the  body,— the  adding  to  it  a  peculiar  solvent, 
the  gastric  juice,  which  is  likewise  largely  antiseptic, 
—the  solution  of  the  sohd  parts  of  the  food,  and 
the  conversion  of  the  contents  of  the  stomach  into  a 
homogeneous  mass  of  pulpy  consistence,  the  whole 
being  thus  mixed  with  the  gastric  juice,  and  blended 
into  an  uniform  mass,  by  the  vermicular  contractions 
of  the  coats  of  the  stomach,  — the  mechanical 
ejection  of  the  chymous  mass  from  the  stomach,  by 
means  of  the  contractions  of  the  viscus,— the 
mixture  of  the  chyme  with  the  bile  in  the  duode- 
num,  and  the  consequent  neutrahsation  of  the 
excess  of  acid,  saponification  of  the  oily  matters, 
and  large  addition  of  carbon  to  the  whole  of  the 
alimentary  mass,— the  extraction,  by  the  vital  and 
mechanical  powers  of  the  lymphatics,  of  the  nutri- 
mentary  from  the  excrementitious  matters,- the 
conveyance  of  the  chyle  thus   formed,  into  the 
thoracic  duct,  and  thence  into  the  current  of  the 
circulation  of  the  blood,  where,  soon  passing  through 
the  lungs,  it  loses  much  of  its  watery  particles, 
becomes  oxygenated,  and  is  formed  into  perfect  and 
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vitalised  blood,  fitted  for  the  restoration  of  the 
wasted,  and  the  repair  of  the  worn-out  parts  of  the 
different  organs  and  tissues  of  the  body, — are  all 
parts  of  the  great  function  of  digestion,  all  subject 
to  derangement  from  many  causes,  and  when  so 
deranged,  are  with  difficulty,  if  at  all  restorable  to  a 
healthy  state,  unless  the  character  and  circumstances 
of  the  food  that  is  taken,  be  accommodated  to  the  de- 
ranged condition  of  the  system  it  is  intendedto nourish. 
Such  disordered  state  of  the  digestive  functions, 
moreover,  interferes  largely  with  the  general  power  and 
economy  of  the  system,  renders  it  less  fitted  to  resist 
and  overcome  external  influences  that  are  calculated 
to  affect  it  injuriously,  and  thus  may  form  the  remote 
cause  of  many,  and  a  directly-exciting  cause  of  some, 
of  the  diseases  to  which  man  is  liable.    It  is  in  this 
direct  and  this  indirect  way,  that  the  state  of  the 
digestive  organs  assumes  such  an  important  position 
in  the  great  questions  of  maintaining  health  and 
warding  off  disease,  or  of  restoring  health  when  it 
is  deranged ;  and  it  is  thus  that  dietetic  facts  and 
observations  acquire  an  increased  importance,  both 
with  reference  to  health  and  disease. 

I  venture  to  retain  this  account  of  the  functions 
of  the  stomach  in  regard  to  digestion,  notwith- 
standing the  more  recent  views  regarding  the  action 
of  a  disintegrant  and  fermenting  product,  itself  in 
a  state  of  molecular  movement  and  undergoing  the 
process  of  decomposition  and  change,  which  is  believed 
to  be  derived  from  the  effete  matters  thrown  off  from 
the  hning  membrane  of  the  stomach,  or  to  be  formed 
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of  detached  portions  of  its  own  expended  organism, 
—and,  acting  exactly  on  tlie  principle  of  yeast  or 
ferment,  is  supposed  to  throw  into  movement  and 
produce  the  re-arrangement  of  the  molecules  of  the 
food,  and  accomplish  the  first  of  the  series  of  changes 
in  it  that  have  to  be  undergone  before  it  can  again 
become  a  part  of  a  living  organism.    To  this  should 
be  added  the  opinions,  that,  in  this  case,  the  acid 
secretion  of  the  stomach  may  be  either  unnecessary, 
—only  the  product  of  irritation— offering,  whenever 
present,  prima  facie  evidence  of  a  disordered  con- 
dition,—or,  in  another  view,  may  be  always  present, 
but  only  serves   to   disintegrate   the   food,  and 
diminish  the  cohesion  of  its  particles,  before  it  is 
subjected  to  the  action  of  the  ferment,— or,  by  the 
known  antiseptic  action  of  organic  acids,  this  secre- 
tion may  be  of  importance,  after  the  food  has 
undergone  those  molecular  changes,  in  arresting 
the  fermentative  process,  and  arresting  it  at  such 
a  point,  as  to  ensure  that  the  molecular  con- 
dition of  the  food,  when  it  leaves  the  stomach  to 
undergo  the  next  stage  in  the  process  of  digestion, 
should  be  always  the  same,  and  precisely  that 
which  is  best  suited  to  the  action  of  the  other 
assimilating  agents,  and  the  chemical  constitution  of 
the  organism  of  which  it  is  to  form  a  part.  Having 
thus  early  set  forth  these  statements  and  ^dews,  as 
to  the  action  of  the  stomach  on  the  food,  and  the 
changes  which  the  aliment  undergoes  in  the  stomach: 
views  which  forcibly  recal  to  mind  the  passage  quoted 
by  Dr.  Paris,  from  a  MS.  note  of  one  of  John 
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Hunter's  lectures, — ''Some  say  tlie  stomacli  is  a 
laboratory,  others  that  it  is  a  fermenting  vat,  others 
that  it  is  a  stew-pan,  but  I  say  that  it  is  a  stomach, 
gentlemen,  a  stomach  /'—having  stated  these  views, 
and  admitted  most   fully  their  ingenuity,  their 
interesting  character,  their  plausibiHty,  and  allowed 
that  they  may  eventually  be  shown  to  be  true 
granting  that  they  are  supported  by  much  analogy, — 
that  the  process  of  fermentation,  with  the  mole- 
cular changes,  and  altered  relations,  composition  and 
character  produced  by  it,  is  at  least  curiously  similar 
to  those  alterations  produced  in  ahmentary  sub- 
stances in  the  processes  of  digestion; — it  must  be 
added,  that  it  is  only  a  theory,  that  it  is  not  yet  an 
established  doctrine,  and  that  the  comparatively 
small  importance  it  leaves  to  the  acid  secretion  of  the 
stomach  must,  until  more  is  ascertained,  tend  to  add 
to  the  reasonable  doubts  entertained  in  regard  to  it. 
It  may  be  added,  that  much  and  undeniable  evidence 
would  have  to  be  afforded,  before  the  opinion  that 
the  acid  secretion  of  the  stomach  is  only  a  morbid 
product,  and  is  not  necessary  to  the  purposes  of 
digestion,  could  possibly  be  believed.    Under  these 
circumstances,  it  is  perhaps  justifiable  to  retain  the 
older  mode  of  explaining  the  action  of  the  stomach 
on  the  food,  if  to  this  be  added  the  probable  action 
of  some  cause  of  molecular  movement,  similar  to 
that  -which  might  be   caused  by  a  ferment,  by 
which  the  series  of  intestine  movements  of  those 
molecules  is  commenced,  which  must  be  accomplished 
before  the  various  aliments  can  be  re-organised,  and 
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converted  into  a  fluid  whicli  is  to  all  seeming  exactly 
tlie  same,  whether  the  aliment  be  vegetable  or 
animal,  and  the  same  no  matter  what  the  character 
of  the  vegetable  or  animal  food,  provided  only  that 
it  contains  the  four  elementary  substances,  that  are 
essential  to  the  composition  of  every  living  creature. 

The  experiments  instituted  by  Dr.  Beaumont  in 
the  case  of  Alexis  St.  Martin,  hereafter  detailed  (page 
65),  confirm  if  they  do  not  prove  the  primary  im- 
portance of  the  gastric  juice  in  the  solution  of  the 
aliments  within  the  stomach.    It  by  no  means  fol- 
lows, however,  that  the  action  of  the  gastric  juice 
upon  the  aliments  should  be  exclusively,  or  even 
chiefly,  by  virtue  of  the  acid  or  acids  it  is  in  part 
composed  of.    On  the  contrary,  it  seems  to  be  proved 
that  food  is  not  dissolved  in  diluted  acids,  unless  a 
smaU  proportion  of  the  animal  matter  secreted  from 
the  lining  membrane  of  the  stomach,  is  mixed  with 
the  acids.    It  appears  to  be  a  justifiable  inference 
from  these  experiments,  which  have  been  performed 
over  and  over  again  by  different  chemists  and  in 
different  ways,  that  this  animal  matter  performs  no 
secondary  part  in  the  formation  of  the  chyme;  and 
it  seems  to  be  a  probable  inference  that  its  action  is 
somewhat  analogous  to  that  of  a  ferment,  and  that  it 
produces  the  molecular  changes  in  the  ultimate  par- 
ticles of  the  food,  which  must  attend  the  great 
changes  it  undergoes  in  its  conversion  into  chyme, 
and  be  needful  to  prepare  it  for  being  again  brought 
within  the  influence  of  the  vital  principle,  and  ren- 
dered fit  to  form  part  of  the  living  organism.    To  the 
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animal  matter  which  exercises  this  great  effect  in  the 
digestive  process,— which  is  probably  itself  in  a  state 
of  molecular  movement,  and  therefore  capable  of 
communicating  such  movement  to  other  organised 
substances —and  which,  from  all  analogy,  is  perhaps 
justifiably  believed  to  be  peculiar  in  its  composition 
and  character,— the  name  of  pepsin  has  been  given. 
The  nature  of  the  acid  contained  in  the  gastric  juice 
has  occupied  the  attention  of  most  of  the  great  che- 
mists; and  it  has  been  said  to  be  hydrochloric  acid, 
acetic  acid,  lactic  acid,  superphosphate  of  lime,  &c.  A 
much  more  practically  interesting  result  derived  from 
the  numerous  and  anxious  investigations  into  these 
questions,  and  one  that  seems  to  be  proved,  is,  that 
an  animal  matter  contained  in  the  saliva,  and  sepa- 
rable from  it,  when  mixed  with  alkali  proves  to  be 
the  solvent  and  digestive  medium  of  starch,  upon 
which  acidulated  animal  matter  has  no  action, — and 
that  either  this  same  animal  matter,  or  some  similarly 
constituted  animal  matter,  when  mixed  with  the 
acid  secretion  of  the  stomach,  proves  to  be  the  proper 
solvent  for  the  azotised  articles  of  food,  such  as  fibrin, 
gelatin  and  albumen,  having  no  power  to  dissolve  or 
assimilate  the  non-azotised  aliments. 

It  should  however  be  added,  that  in  the  views  enter- 
tained by  chemists  as  to  the  theory  of  the  assimilating 
processes,  there  is  perhaps  too  tittle  allowance  made 
for  the  influence  of  the  vital  principle — the  organ- 
ising agent.  In  aU  the  views,  reasonings  and  inferences, 
which  greater  researches  and  further  information 
may  seem  to  justify,  the  true  vital  character  of  the 
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digestive  functions  must  be  always  set  forth,  or  truth 
and  usefulness  must  be  equally  forfeited. 

It  is  by  no  means  the  case,  that  all  alimentary 
substances  are*  digested  and  assimilated  with  equal 
facility,  by  the  chemical  and  vital  powers  of  the 
system,  any  more  than  it  is  the  case  that  all  such 
substances  are  equally  nourishing.     On  the  con- 
trary, the  nearer  the  food  is,  in  the  first  instance,  to 
the  composition  of  the  blood,  the  more  easily  is  it 
assimilated ;  and  hence,  other  things  being  equal, 
animal  food  is  so  much  more  easily  digested  and  assi- 
milated than  vegetable  food  ;  and  hence,  the  great 
anatomical   fact   finds   its   explanation,— that  the 
digestive  organs  are  so  much  more  complicated  in 
the  herbivorous  than  in  the  carnivorous  animals. 
In  man,  the  same  thing  is  illustrated,  both  in  health 
and  disease.     In  infancy,  all  attempts  to  nourish 
the  system  on  vegetable  food  exclusively,  must  sig- 
nally fail,  from  the  fact  that  the  digestive  organs 
are,  at  that  time,  unequal  to  the  great  task  of  con- 
verting matters  into  blood,  that  are  so  diflPerent  to 
it  in  their  composition,  or  in  the  arrangement  or 
proportion  of  their   elementary  constituents  j— in 
states  of   disease  characterised  by    much  debi- 
lity, the  system  jnust  be  nourished,  almost  exclu- 
sively, on  the  more  simj)le  forins  of  animal  food, 
and  cannot  otherwise  be  restored  to  health; — and, 
when  in  health,  man  must  be  in  high  vigour,  and 
be  placed  in  circumstances  which  greatly  aid  m 
maintaining  the   digestive  organs  in  the  fullest 
power,  if  he  can  be  preserved  in  health  and  strength 
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on  a  strictly  vegetable  diet,  i.e.,  a  diet  not  only 
without  animal  fibre,  but  without  animal  substance 
in  any  form  constituting  a  part  of  it.  It  may 
indeed  be  necessary,  and  often  must  be  so,  that, 
even  in  states  of  disease,  the  system  must  be  con- 
fined to  a  strictly  vegetable  diet ;  but  this  amounts, 
in  such  cases,  to  a  comparative  question  of  starva- 
tion, for  the  relief  of  such  morbid  action;  and  the 
vegetable  food  must  be  offered  in  such  moderate 
quantity,  and  in  so  comparatively  easily  digested  a 
form,  as  may  accommodate  it,  as  far  as  may  be,  to 
the  general  derangement,  and  to  the  assimilating 
capabilities  of  the  organs  of  digestion.  But  it  by 
no  means  follows  that,  because  animal  food  is  more 
easily  digested  than  vegetable  food  by  the  healthy 
human  stomach,  it  should  therefore  be  more  suited 
to  the  feeble  or  the  disordered  stomach.  Under 
such  circumstances,  on  the  contrary,  animal  food 
may  prove  too  directly  stimulating  to  the  stomach 
itself,  or  indirectly  add  to  the  morbid  condition 
by  stimulating  too  much  the  general  system,  and 
necessitate  the  use  of  a  vegetable  diet,  or  of  a  diet 
in  great  part  vegetable,  even  admitting  that  it 
might  be  less  easily  digested  than  some  forms  of 
animal  food;  while  Jie  knowledgD*  of  the  great 
fact,  that  vegetable  food  is  comparatively  less  easily 
digested,  might  influence  the  kind  and  quality  and 
form  in  which  the  vegetable  food  should  be  given, 
or  lead  to  the  mixing  with  it,  as  soon  as  circumstances 
might  permit,  and  to  as  great  a  degree  as  might  seem 
otherwise  expedient,  a  larger  or  smaller  proportion  of 
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animal  food.   It  does  not  follow  however,  tliat  because 
food  is  more  easily  reduced  to  a  cbymous  mass  by  the 
peptic  and  solvent  powers  of  the  stomach,  it  is  there- 
fore easily  assimHated,  and  readily  formed  into  blood; 
for  the  stomach's  duties  in  the  process  of  digestion, 
although  of  primary  importance,  are  not  all-exclu- 
sively  important.     Many  articles  of  food  which 
occasion  no  inconvenience  to  the  stomach  itself- 
leaving  it  speedily,  in  a  state  of  unirritating  chyme- 
may  be  so  unsuited  to  the  state  of  the  other  digestive 
organs  as  to  lodge  in  the  intestines,  and  eventuaUy 
he  expeUed  from  them,  in  abut  httle  if  at  all  altered 
state,  having  faUed  altogether  in  the  great  purpose 
of  ^nourishing  the  body.    This  is  sometimes  found 
to  be  the  case,  where  farina,  or  starch,  in  any  of 
its  forms,  has  been  too  exclusively  trusted  to,  as 
the  diet  of  children,  or  of  invalids.  ^  Some  animal 
substances  then,  although  confessedly  V^^e  easdy 
assimilated  than  vegetable  substances,  may  be  jus- 
tifiably considered  to  be  unsuitable  food  in  certam 
cases,  from  their  being  less  easily  dissolved  by  the 
secretions  of  the  stomach  than  certain  vegetable 
substances,  from  their  adding  by  so  much  to  the 
unavoidable  amount  of  the  stomach's  duties,  which 
it  may  be  important  to  render  as  httle  onerous  as 
possible ;  or  an  animal  diet  may  be  objectionable 
in  these  or  other  cases,  even  where  facihty  of  assi- 
milation is  of  considerable  importance,  from  its 
proving  too  directly  and  largely  nutrimentary,  or 
too  directly  stimulating,  to  a  morbid  and  ii'ritable 
state  of  the  system.    The  question  of  comparative 
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digestibility,  or  comparative  facility  of  assimilation, 
may  then,  in  some  cases,  become  of  secondary 
importance  to  that  of  the  comparative  nutritious- 
ness,  or  the  comparatively  stimulating  character  of 
the  articles  of  food.    Again, — as  will  have  to  be 
more  fully  stated  afterwards, — the  form  in  which 
the  article  of  food  is  offered  to  the  action  of  the 
gastric  juice,  has  very  much  to  do  with  the  readi- 
ness with  which  it  may  be  assimilated.  Liquids, 
when  taken  alone  into  the  stomach,  unmixed  with 
solid  food,  are  in  a  great  degree  absorbed  by  the 
veins  and  absorbents,  which  open  on  the  lining 
membrane  of  the  viscus,  and  thus  escape,  to  that 
extent,  the  necessity  of  being  subjected  to  the 
ordeal  of  the  digestive  processes.    But  liquids  hold- 
ing sohd  matters  in  solution  are  by  no  means 
always  permitted  to  escape  thus,  but  have  to  be 
digested,— a  large  proportion  of  the  fluid  part  being 
however,  when  the  stomach  is  healthy,  drawn  off 
from  the  solid  matters,  which  are  thus  left  in  a 
state  better  adapted  to  the  peptic  powers  of  the 
gastric  secretion.    When  the  stomach  is  in  a  less 
healthy  state,  and  its  gastric  juice  has  less  of  solvent 
power,  and  probably  a  more  acrid  character,  and 
the  absorbents  perform  their  duty  less  perfectly,  or 
possibly  not  at  all,  aliment  taken  in  a  semi-fluid 
state  is  often  found  to  be  with  much  difficulty  con- 
verted into  chyme,  to  remain  a  long  time  in  the 
stomach,  and  perhaps  to  be  rejected  from  it,  charged 
with  acrid  morbid  secretions  from  the  stomach  and 
its  mucous  membrane,  when  the   same  aliment. 
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taken  in  a  more  solid  form,  is  digested  without 
perceptible  difficulty.     On  the  other  hand,  food 
may  present  difficulties  to  the  stomach  and  other 
organs   of   assimilation,  which   may  be  strictly 
"  called  mechanical,-depending,  in  fact,  on  its  being 
too  hard  and  dense  in  its  character  and  consistence ; 
thus,  over-cooked  and  dried  meat  becomes  less  easily 
digested,  in  direct  proportion  to  its  hardness  and 
dryness.    Some  substances  are  more  or  less  diges- 
tible,  owing  to  their   chemical  constitution  and 
character  rendering  them  stimulating,  or  irritating, 
or  causing  them  to  neutralise  and  interfere  with  the 
chemical  action  of  the  gastric  juice,  or  to  aid  and 
promote  its  solvent  properties.    The  necessities  of 
the  system  likewise,  in  some  degree,  influence  the 
activity  and  power  of  the  assimilating  functions; 
but  this  with  too  many  exceptions,  to  render  the 
state  of  the  digestive  functions  an  infallible  guide,  as 
to  the  quantity  or  the  kind  of  food  that  should  be 
taken.   The  habits  of  the  individual,  and  as  it  should 
appear,  the  habits  of  his  parents,  likewise  influence 
and  serve  to  modify  the  amount  and  the  character 
of  the  food  that  the  system  requires.    And  the  tem- 
porary state  of  muscular  repose  or  activity,  vigour  or 
exhaustion,— of  a  mind  engrossed  by  thought,  or  in  a 
state  of  relaxation  from  toil,— through  the  medium  of 
the  nervous  system,  interferes  with,  or  aids,  the  solvent 
powers  of  the  stomach,  and  the  influence  of  that  and 
the  other  digestive  organs  in  effecting  the  needful 
changes  in  the  ingesta-re-arranging  and  vital- 
ising the  molecules  of  the  food,  and  fitting  them  to 
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form  a  pai't  of  the  living  org^mism.  Furtlier,  through 
the  medium  of  the  respiration^  the  requirements  of 
the  system  for  fresh  supplies  of  nutrimentary  matter 
may  differ  very  much  at  different  times,  owing  to 
a  vaiying  expenditure;  and  from  this  cause,  the 
activity  and  power  of  the  digestive  functions  may 
vary  very  perceptibly,  and  to  an  important  degree, 
at  different  times.  By  expending  a  large  amount 
of  carbon,  the  respiration  requires  at  all  times  an 
important  proportion  of  the  ahmentary  suppHes; 
and  when  the  consumption  of  carbon  by  the  respi- 
ratory function  is  more  considerable,  as  it  neces- 
sarily is  in  cold  weather,  to  maintain  at  its  normal 
and  elevated  standard  the  temperature  of  the  body, 
the  alimentary  supplies  must  likewise  be  more  con- 
siderable, or  the  powers  of  the  system  must  be  drawn 
upon  for  the  extra  consumption;  and  usually,  the 
digestive  organs  become  proportionably  more  active, 
to  meet  this  increased  demand. 

The  peptic  functions  of  the  stomach  require,  for 
their  performance,  a  large  amount  of  vital  or  nervous 
power,  and  a  considerable  determination  of  blood  to 
the  organ,  while  engaged  in  its  duties.  Whatever 
interferes  temporarily,  or  for  any  longer  period  of 
time,  with  either  of  these  conditions,  to  the  same 
extent  deranges  the  functions  of  the  organ,  and 
induces  dyspepsia.  The  physiology  of  digestion  is 
thus  very  intimately  connected  with  its  pathology. 
The  series  of  processes  concerned  in  the  assimilation 
of  the  food  and  its  conversion  into  blood,  peculiarly 
requires  the  mens  sana  in  corpore  sano.  Exercise, 
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by  determining  tlie  blood  to  the  surface  of  the  body, 
and  by  using  the  nervous  powers  specially  in  willing 
the  action  of  the  muscles  concerned  in  the  move- 
ments required,  interferes  by  so  much  with  the 
digestive  functions;  and,  by  consequence,  the  less 
vigorous  the  nervous  and  vascular  systems,  the  more 
feeble  the  individual,  or  the  less  healthy  the  digestive 
powers,  the  greater  this  risk,  and  the  more  extreme 
the   degree  of  the  dyspepsia  induced.  Nervous 
exhaustion,  however  brought  about,  whether  by 
disease,  or  by  loss  of  sleep,  or  by  excessive  muscular 
exercise,  or  by  the  undue  perspiration  occasioned  by 
very  hot  weather,  or  by  the  depressing  passions  and 
emotions  of  the  mind,  or  by  excessive  care,  anxiety, 
or  study,  to  the  same  degree  as  it  obtains,  influences 
and  deranges  the  digestive  processes.    Some  such 
causes  may  last  for  a  considerable  time,  and  derange 
in  an  increasing  degree  the  digestive  powers;  and 
even  lead  to  organic  change  in  the  structure  of  the 
organs,  and  consequently  to  permanent  injury  of 
their  functions.    It  is  not  only  then,  that  the  food 
varies  much  in  the  degree  of  its  digestibility,  but 
that  the  system  varies  much  in  its  capability  of 
assimilation;  and  it  follows  that  there  arise  thus 
additional  reasons,  why  the  relative  facility  with 
which  diflPerent  articles  of  food  are  digested,  should 
be  as  far  as  possible  determined  and  known,  m 
order  to  adapt  the  kind  of  food  to  the  varying  circum- 
stances of  every  man's  daily  life,  and  to  avoid  as  far 
as  may  be  the  risk  of  adding  dyspepsia  to  the  other 
trials  and  dangers  of  his  existence. 
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A  due  balance  of  the  powers  of  the  nervous  system 
is  necessary  to  the  just  performance  of  all  the 
different  functions  of  the  animal  economy.  A 
man  arises  in  the  morning,  refreshed  by  sleep, — 
his  nervous  system  restored  to  its  tone,  and  its 
several  and  different  endowments,  for  mental,  organic, 
respiratory,  sentient  and  motor  acts,  rendered  once 
more  equable  in  their  relative  degree,  and  apt  for 
the  discharge  of  their  great  duties.  For,  during 
every  day  of  the  most  regular  life,  some  one  of  the 
nervous  faculties  must  almost  necessarily  be  more 
used  than  the  others,  and  by  so  much  deprive  the 
others  of  the  nervous  power  that  might  have  been 
expended  upon  them;  the  equipoise  of  nervous 
or  vital  power  being  restored  by  sleep.  As  a 
matter  of  course,  the  stomach  and  other  organs 
of  assimilation  are  by  so  much  more  capable  of 
performing  their  duties  rightly,  and  without  in- 
convenience, as  there  is  more  of  vital  power  ready 
to  be  expended  upon  them ;  and  by  so  much  is  the 
first  meal  in  the  day  the  least  Hkely  to  be  followed 
by  dyspeptic  symptoms.  There  are  indeed  excep- 
tions to  this :  exceptions  caused  by  such  morbid 
conditions  as  render  the  sleep  unrefreshing,  and 
incapable  of  restoring  the  due  balance  of  the  nervous 
energies ;  as  when  the  nerv^ous  and  vascular  systems 
are  so  far  deranged,  whether  primarily  or  secondarily, 
as  to  lead  to  local  determinations  of  blood,  to  irri- 
tation or  congestion,  and  to  exhaustion  or  torpor.  In 
some  of  these  cases,  the  digestive  powers  in  the 
morning  are  as  feeble  as  at  any  other  time  of  the 
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day ;  and  in  others,  especially  tlie  congestive  and  the 
torpid  states,  the  system,  by  the  exercise  of  its 
several  duties,  mental  and  bodily,  has  the  balance 
of  the  nervous  power  in  some  degree  restored,  which 
the  sleep  had  only  further  deranged,  —  and  the 
assimilating  organs  accordingly  become  more  apt  for 
their  duty  in  the  after-parts  of  the  day,  than  in  the 
early  morning.    Many  cases  of  chronic  disease,  of 
great  debility  and  nervous  derangement,  illustrate 
this ;  and  a  restored  appetite  for  the  breakfast,  and 
an  increased  power  of  digesting  it,  become  important 
indications  of  a  return  to  health.    On  the  other 
hand,  in  the  early  stages  of  many  such  chronic  cases, 
a  diminished  digestive  power  in  the  morning  is  often 
one  of  the  first  and  important  indications  of  the  evil 
at  hand. 

How  entirely  the  due  performance  of  the  assimi- 
lating processes  is  dependent  on  the  condition  of  the 
nervous  and  vascular  systems,  admits  of  sufficiently 
familiar  illustration.    A  man  sits  down  to  his  dinner, 
after  severe  pr  long-continued  exercise,  with  his 
nervous  energies  expended,  or  much  excited;  the  blood 
being  probably  determined  unduly  to  the  surface;  and 
the  action  of  the  heart  and  arteries  either  already 
depressed,  or,  if  rather  irritated  than  depressed,  yet 
having  so  little  real  vigour  as  to  be  ill-fitted  to  perform 
the  extra  duty  of  determining  the  blood  adequately  to 
the  stomach,  to  render  the  first  stage  of  digestion  suffi- 
ciently short  and  perfect ;  and  the  nervous  energies 
being  already  so  far  expended,  as  to  leave  Httle  ^ 
power  for  securing  the  due  elimination  of  the  gastric 
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juice,  and  the  due  performance  of  the  vital  functions 
of  the  stomach :  in  such  a  state,  even  an  ordinary- 
meal  of  food  may  be  most  unwisely  taken ;  and  it 
could  hardly  be  expected  to  be  digested  without 
difficulty  and  inconvenience.    The  practical  lesson 
might  be  deduced,  that,  under  such  circumstances, 
there  should  be  a  longer  or  shorter  interval  of  time 
between  the  exercise  and  the  meal,  in  which  the 
circulation  may  recover  its  equilibrium,  the  action 
of  the  heart  and  arteries  may  regain  its  power,  and 
the  nervous  energies  be  proportionably  restored  to 
their  usual  condition.    Supposing  however,  that  this 
matter  should  not  be  understood,  or  should  be 
neglected,  and  that  the  meal  be  taken  under  these 
circumstances, — the  additional  effort  required  from 
the  circulating  organs,  and  from  the  vital  powers, 
will  probably  add  so  far  to  their  pre-existing  disturb- 
ance, as  to  induce  a  disturbed  or  an  oppressed  sleep 
the  conjoined  effect  of  expended  nervous  energy  and 
an  irregularly-distributed  circulation,  during  which 
state  of  comparative  rest  of  mind  and  body,  an 
additional  effort  is  made  to  further  the  performance 
of  the  duties  of  the  stomach,  by  concentrating  upon 
it  the  undivided  efforts  of  the  nervous  and  vascular 
systems ;  the  primary  digestion  being,  nevertheless, 
in  all  hkelihood  performed  imperfectly,  if  performed 
at  all,— and  the  food  being  ejected  from  the  stomach 
into  the  bowels,  in  a  crude  and  imperfectly  chymous 
state.    It  is  much  the  same  if  the  nervous  or  the 
vascular  system  be  otherwise  influenced  to  the  same 
extent,  in  any  different  way,  by  which  its  vigour,  or 
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its  devotedness  to  its  special  duty  of  ministering  to 
the  digestive  function,  is  affected.    Thus,  mental 
exhaustion,  expended  as  the  nervous  powers  must  be 
in  this  state,  may  in  the  same  way  interfere  with 
the  peptic  duties  of  the  stomach;  and  so,  the  mental 
emotions  or  passions,  and  anxiety,  may  immediately 
affect,  in  a  greater  or  less  degree,  the  function  of 
digestion.     And  these   same   facts  are  equaUy 
applicable,  if  the  exertion  of  mind  or  body,— if  the 
mental  emotion,  or  anxiety,  or  stretch  of  thought,— 
have  to  be  undergone  soon  after  a  meal,  as  if  they 
had  preceded  it.    The  stronger  and  voluntary  effort 
overcomes  the  less  active  or  less  energetic  involuntary 
fanction;  and  the  hurried  walk,  or  long  ride,— 
the  unhappy  tidings,  or  sudden  exertion,  —  may 
bring  to  a  sudden  stop  the  digestive  process,  or 
derange  it  so  materially,  as  to  involve  a  fit  of 
indigestion  as   the  necessary    consequence,  after 
the  simplest  and  Hghtest  meal,  which  would  other- 
wise have  been  converted  into  chyme  in  a  short 
time,   and  without  the  smallest  apparent  effect 
either  on  the  pulse  or  the  nervous  powers.  This 
might  well  teach  the  foohshness  of  forcing  grief  to 
its  stated  and  usual  meals,— of  expecting  the  over- 
worked student  to  maintain  his  ordinary  appetite, 
and  to  continue,  without  dyspepsia,  his  previous  diA, 
—of  desiring  that  the  watchful  attendant  on  the  bed  of 
sickness,  and  especially  when  mind  and  body  are  being 
equaUy  exhausted  by  protracted  vigds,  should  eat 
more  than  may  just  suffice  to  support  the  enfeebled 
system,  without  adding  indigestion  to  its  unselfish 
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cares.  In  tlie  same  way — because,  during  digestion, 
SO  much  of  the  nervous  and  vascular  power  is  devoted 
to  the  stomach  and  its  duties — exposure  to  cold 
and  wet  becomes  so  much  more  dangerous  after  a 
full  meal  than  before  it,  for  the  self-evident  reason 
that  the  resisting  powers  of  the  body,  the  efforts  to 
maintain  an  active  state  of  the  surface- circulation,  to 
provide  for  a  large  combustion  of  carbon  to  compen- 
sate for  the  unusually  rapid  loss  of  the  temperature 
of  the  body,  are  now,  in  some  degree,  diverted  from 
these  great  and  pressing  duties,  to  produce  the  solu- 
tion and  chymification  of  the  food  in  the  stomach. 
A  common  illustration  of  the  effect  of  digestion  in 
thus  influencing  the  other  great  processes  of  the 
system,  is  found  in  the  sense  of  coldness  so  com- 
monly experienced  after  an  unusually  large  meal,  or 
when  the  food  taken  has  been  of  difficult  digestion, 
or  when  the  air  is  at  the  lowest  temperature  which 
the  system  could  previously  resist  without  inconve- 
nience. But  it  is  not  only  the  condition  of  the  mind 
and  the  body,  as  influenced  by  their  own  acts,  that 
affects  the  functions  of  the  stomach.  The  temperature 
of  the  air  likewise  largely  influences  the  expenditure 
of  the  food  in  the  respiratory  process,  and  to  the 
same  extent  affects  the  powers  by  which  the  supply 
is  proportioned  to  the  demand.  In  warm  weather, 
the  system  has  to  bum  less  carbon  in  order  to  main- 
tain itself  at  the  temperature  of  98  degrees,  and  by 
so  much  is  less  of  the  food  expended  in  this  way,  and 
diverted  from  its  other  office  of  repairing  the  wear  and 
the  waste  of  the  body,~and  by  so  much  is  less  food 
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required,  and  the  risk  of  repletion  from  the  ordinary 
diet,  and  of  indigestion  from  an  over-loaded  state  of 
the  circulation,  increased.    And  in  the  same  way, 
in  cold  weather,  more  food  is  required  for  the  respira- 
tory process,  and  more  is  abstracted  from  the  blood 
for  this  purpose,  and  the  necessity  arises  for  additional 
supphes  to  maintain  the  system  in  its  due  vigour ; 
and  to  subserve  this  purpose,  the  circulation,  thus 
unloaded,  or  more  efficiently  drained  of  possible 
redundancies,— and  the  nervous  system,  thus  left  in  a 
state  of  unfettered  vigour,— are  in  an  apt  condition  to 
further  the  consumption  and  digestion  of  additional 
nourishment.     And  hence  is  explained  the  now 
admitted,  but  at  first  somewhat  startlhig  fact,  that 
the  inadequately  clothed,  whose  surfaces  are  com- 
paratively ill-protected  from  the  cold,  whose  systems 
are  thus  robbed  of  temperatm-e  beyond  all  due  pro- 
portion, require  more  food,  cceteris  paribus,  than  the 
warmly  clad ;  because  more  carbon  is  consumed  m 
maintaining  the  bodily  heat  ;-and  an  extra  coat 
becomes  in  this  way,  not  only  a  luxury,  or  a  means 
of  averting  disease,  from  depressed  and  deranged 
circulation,  but  a  positive  substitute  for  a  certain 
amount  of  extra  food,  which  the  greater  coldness  of 
the  atmosphere  would  otherwise  render  necessary. 

Such  are  some  of  the  many  circumstances,  wHch 
modify  the  necessities  of  the  system,  or  the  activity 
of  the  functions  of  the  stomach;  and  which,  inde- 
pendently of  specific  disorder  of  the  digestive  organs, 
may  interfere  with  their  functions,  and  derange  them 
so  far  as  to  render  them  imperfectly  performed.  If 
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such  causes  are  only  occasional,  or  are  but  a  very 
short  time  in  operation,  the  dyspepsia  may  be  of 
equally  short  duration,  and  the  digestion  be  restored 
to  its  natural  state  on  the  removal  of  the  disturbing 
or  deranging  cause.  Even  in  such  cases,  some  know- 
ledge of  the  relative  digestibility  of  the  different 
articles  of  food  may  be  very  useful,  and  may  not  only 
avert  present  inconvenience  and  disturbance,  but 
by  possibility  prevent  such  a  morbid  state  from  being 
induced  as  might  prove  to  be  the  predisposing  or 
the  exciting  cause  of  more  severe  and  lasting  injury 
to  the  health  of  the  system.  But  if  such  causes  are 
long  continued,  they  occasion  an  enfeebled  state  of 
the  stomach  itseE,  and  of  its  vital  and  chemical 
functions  which  may  out-last  the  causes  which 
originally  produced  it,  and  even  continue  to  be, 
more  or  less,  the  bane  and  injury  of  the  health  and 
after-life. 

In  such  cases  and  in  those  of  original  debility, 
with  feeble  and  easily-deranged  digestive  powers,  the 
importance  of  knowing  as  much  as  possible  of  the 
comparative  digestibility  of  the  different  articles  of 
food,  becomes  important  and  necessary.  And  indeed, 
it  may  be  said  to  be  true,  in  the  case  of  every  man 
leading  the  artificial  life,  which  is  necessary  to  every 
member  of  a  civilised  and  advanced  society,  that  he 
should  be  aware  of  what  causes  may  contribute  to 
the  due  assimilation  of  his  food,  and  what  may 
mihtate  against  the  performance  of  these  most 
needful  and  comphcated  processes.  A  consideration 
of  how  very  far  such  a  man's  life  must  differ  from 
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that  which  he  would  have  passed  in  a  state  of  primi- 
tive barbarism,  will  readily  show  how  great  must  be 
the  power  of  adaptation  in  his  economy,  to  enable 
him  to  maintain  a  healthy  system  under  such  very 
different  circumstances;  but  it  will,  at  the  same 
time,  indicate  that  whatever  interferes  with,  and 
perhaps  even  whatever  does  not  serve  to  promote, 
such  adaptability,  must  be  a  remote  cause  of  derange- 
ment.   And,  after  what  has  been  said  of  the  great 
exertion  caUed  for,  from  the  nervous  and  the  vascular 
systems,  in  the  digestion  of  the  food,— remembering, 
moreover,  that,  excepting  during  some  few  hours  of 
sleep,  the  stomach  is  seldom  off  duty, -it  wiU  be 
readHy  seen  that  digestion  is  the  function  most 
likely  to  be  primarily  deranged.  And  such  dyspepsia 
becomes,  in  itself,  a  still  further  means  of  deranging 
the  equilibrium  of  the  circulation,  and  the  due 
balance  of  the  nervous  functions  ;  giving  rise  to  local 
irritation,— local  determination  of  blood,— sympa- 
thetic disturbance  of  the  nervous  system  generally,— 
imperfect  assimilation  of  the  chyle  into  blood,— 
deficient  or  imperfect  ehmination  of  the  several 
secretions  and  excretions  from  the  blood,— among  its 
necessary  consequences ;  in  addition  to  the  immediate 
effect  of  interrupting  the  primary  processes  of  nutn- 
tion,  and  producing  an  unhealthy  chyme,  or  that  of 
allowing  the  food  to  pass  through  the  prim(B,  via 
undigested,  and  not  taken  into  the  living  economy 
at  aU.    The  inference  is  easy,  that,  under  such 
circumstances,  the  initiative  is  taken  to  any  form  of 
morbid  action  that  the  system  may  be  predisposed 


MORBIFIC  TENDENCIES  OP  DYSPEPSIA.  51 

to,  whether  from  congenital  peculiarity,  or  from 
hereditary  disposition,  or  from  the  habits  and  cir- 
cumstances of  the  individual  life.  It  is  well  said, 
that  a  common  cold,  however  slight,  should  never  be 
neglected,  on  account  of  the  very  serious  and  even 
fatal  consequences  such  neglect  frequently  entails ; 
and  it  is  at  least  as  true,  that  any  form  or  degree  of 
indigestion  should  be  watched  and  dealt  with,  and 
as  far  as  may  be  prevented,  inasmuch  as  dyspepsia 
is  the  great  spring  and  origin  of  most  of  the  diseases 
that  flesh  is  heir  to,  or  is  the  connecting  link  by 
which  external  causes  of  disease  are  enabled  to 
influence  the  system.  A  man  in  the  full  vigour  of 
mind  and  body,  with  his  stomach's  functions  un- 
impaired and  underanged,  may  probably  be  exposed 
with  impunity  fo  circumstances  that  would  lead  to 
inflammatory  and  other  morbid  actions,  under  less 
healthy  conditions.  The  great  morbific  agents,  cold 
and  wet,  may  repeatedly  find  him  securely  fortified 
against  their  influence,  until  a  breach  has  been  made 
by  stomach  derangement,— the  energies  of  the  system, 
diverted  by  the  local  irritation  from  the  main  duty 
of  keeping  up  the  temperature  of  the  surface,  may 
prove  to  be  unequal  to  resist  the  external  depressing 
influence, — the  smface  may  become  chilled, — the 
equal  distribution  of  the  blood  be  interfered  with,— 
internal  congestions  o+ blood  established,— a  febrile 
state  of  the  heart's  action,  and  a  general  irritation  of 
the  nervous  powers,  be  produced,  to  combat  with, 
and  if  possible  remove,  the  local  determination  and 
congestion,— and,  unable  to  accomplish  this,  or  being 
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greater  than  is  needed  for  the  restoration  of  health, 
become,  either  in  the  one  way  or  the  other,  causes 
of  increased  disturbance  to  the  economy,— ending, 
possibly,  in  inflammatoiy  action  of  some  of  the  great 
and  vital  organs  of  the  body.    The  physiology  and 
pathology  of  digestion  are  indeed  closely  and  inti- 
mately allied  to  one  another ;  and  not  only  so,  but 
while  the  one  is  connected  with  health,  and  is  its 
primary  element,  the  other  is  equally  connected  with 
disease,  in  nearly  aU  its  forms,— being  either  its  first 
cause,  or  its  predisposing  circumstance,  or  its  direct 
means  of  fixing  and  estabhshing  itself  in  the  system. 
The  morbid  agent  may  then  succeed  in  depressing 
the  temperature  of  the  surface,  in  disturbing  the 
equilibrium  of  the  circulation,  in  lessening  the  quan- 
tity of  blood  in  the  superficial  vessels,  in  determining 
it  unduly  to  some  of  the  internal  organs,  in  producing 
a  congested  condition  of  that  organ,  for  the  rehef  of 
which  an  excited  state  of  the  heart's  action  and  an 
irritated  state  of  the  nervous  system  may  be  sympa- 
thetically set  up;  and  aU  this  may  terminate  in  a 
triumph  of  the  powers  of  the  system  over  the  incipient 
morbid  condition,  in  the  restoration  of  the  balance 
of  the  circulation,  and  an  immediate  restoration  to 
•  perfect  health,— or  the  sufficient  cause  by  which  this 
happy  termination  may  be  prevented,  may  be  so 
much  disturbance   of  the  fligestive  functions  as 
diverts  from  their  duties  the  general  powers  of  the 
system.    Should  morbid  action,  however,  have  been 
set  up,  the  importance  of  attention  to  the  functions 
,of  the'stomach  becomes  of  still  more  immediate  and 
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paramount  consequence ;  and  this,  not  only  from  the 
probability  of  the  digestive  powers  being  at  once 
enfeebled  and  disposed .  to  derangement,  from  the 
diversion  of  nervous  and  vascular  power  to  the  seat 
of  diseased  action,  and  from  the  increased  excitability 
of  the  general  system ;  but  because,  even  if  capable 
of  digesting  it,  the  amount  of  nourishment  taken 
may  be  too  much  for  the  excited  and  febrile  condition 
of  the  system ;  or  because  the  food  may  be  of  too 
exciting  a  quality  ;  or  because  there  is  much  risk  of 
adding  to  the  disordered  state  by  superinducing 
dyspepsia,  or  by  risking  the  probable  irritation  that 
would  be  caused  by  the  passage  of  crude  and  imper- 
fectly digested  matters  along  the  course  of  the 
intestinal  canal;  or  finally,  because  the  more  un- 
irritating  and  the  more  easily  digested  the  food  that 
has  to  be  needfully  taken,  the  less  likely  is  its 
conversion  into  chyle  to  call  upon  the  system  for 
much  of  that  power,  which  should  be  diverted  as 
little  as  possible  from  the  more  important  and 
pressing  duty,  of  meeting,  and  endeavouring  to 
carry  through,  and  terminate  successfully,  the  morbid 
condition. 

The  question  of  diet  then,  whether  in  health  or 
disease,  has  a  very  important  and  prominent  position 
in  any  system  of  hygiene  or  of  medicine, — and,  as 
has  been  said,  a  more  important  position,  the  more 
artificial,  the  farther  removed  from  a  state  of  bar- 
barous labour,  the  state  of  mankind  may  be.  The 
more  fully  the  physical  conditions  of  life  and  health 
are  fulfilled,  the  less  needful  must  be  the  regulation 
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of  the  diet,  either  as  to  its  quantity  or  quality.  If 
man  is  to  breathe  the  fresh  and  unvitiated  open  air 
during  the  greater  part  of  his  working  hours —if  he 
is  to  labour  daily  and  severely  for  his  subsistence,— 
if  the  body  is  used  so  much,  and  the  mind  compara- 
tively  httle,— attention  to  the  diet  may  be  of  Uttle 
moment,  even  if  any  variety  or  abundance  of  appe- 
tising viands  were  by  possibihty  attainable,  which, 
under  such  circumstances,  would  be  most  unlikely. 
But  if  man  is  to  spend  his  life  very  differently,— 
shut  up  in  the  closer  air  of  a  town,  passing  the  great 
majority  of  his  hours  within  doors,  and  possibly  in  an 
apartment  where  the  direct  rays  of  the  sun  seldom 
or  never  enter,  and  which  may  be  very  imperfectly 
ventilated,— engaged  in  an  occupation  that  confines 
him  to  his  chair,  or  limits  his  bodily  exertion  to  an 
occasional  and  uniform  change  of  position,  or  to  a 
series  of  slight  muscular  movements,  and  calling 
comparatively  few  muscles  into  exercise,— and  if  to 
this  be  added  much  wear  and  tear  of  mind,  whether 
in  thought  or  anxiety,— the  question  of  diet  must 
become   a  matter  of  primary  importance,  even 
although,  notwithstanding  any  amount  of  attention 
to  it,  the  most  that  can  be  hoped  for  in  the  case  may 
be,  to  diminish  the  amount  and  severity  of  the  dys- 
peptic symptoms,  and  to  maintain  the  man's  system 
in  a  state  nearer  to  that  of  health  than  it  otherwise 
could  be.    The  importance  of  attention  to  diet,— the 
selection,  and  it  may  be  the  restriction  of  the  food, 
as  to  its  quality  and  quantity,— is  the  greater,  mas- 
much  as  civihsed  man  is  placed  above  the  necessity 
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of  a  simple  and  little  varied  diet,  in  almost  all  the 
cases  even  of  the  poorest  of  the  people.  Alcohol  in 
its  many  forms,  spices  of  all  kinds,  are  so  many 
provocatives  to  disturbance,  to  false  appetite,  to 
excess,  to  derangements  of  the  nervous  and  vascular 
systems,  and  eventually  to  defective  assimilation  of 
the  ingesta. 

It  is  not  to  be  wondered  at,  that,  in  a  commercial 
country,  where  sedentary  occupations  are  the  lot  of 
a  very  large  proportion  of  the  people,  and  a  mode  of 
living  which  might  almost  with  justice  be  called 
omnivorous  is  within  the  reach  of  all  but  the  lowest 
grades  of  society,  so  few  should  be  found  who  are 
free  from  stomach  derangement,  and  who  are  not 
more  or  less  dyspeptic.  There  are  few  instances 
of  such  perfect  health ;  and  there  are  therefore 
few  who  are  in  a  situation  to  neglect  all  dietetic 
regulation,  and  to  eat  without  risk  whatever  is 
put  before  them.  But  even  the  few  who  have  such 
absolutely  unimpaired  powers  of  digestion,  will 
be  found  to  consist  chiefly  of  those  who  live  and 
have  always  lived  plainly  and  frugally, — who  have, 
either  from  necessity  or  from  habit,  dieted  them- 
selves. The  few,  the  very  few  among  them,  of  whom 
this  cannot  be  said,  are,  if  middle-aged,  men  who 
have  taken  a  great  deal  of  exercise ;  or  they  are  the 
young,  who  have  had  constitutions  of  iron  to  begin 
with  ;  which  constitutions  it  sometimes  takes  much 
hard  work  to  wear  out.  Man  was  destined  to  work 
for  his  food.  Thus  is  provision  made  for  that,  which 
is  so  much  neglected  by  all  classes,  but  those  of 
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whose  occupation  it  is  part  and  parcel :  to  wit,  exer- 
cise.   Unaided  by  his  fellow-men —destitute  as  yet 
of  tlie  advantages  which  a  division  of  labour  and 
commerce  supply,— his  food  would  of  necessity  be 
confined  to  the  few  simple  herbs,  which  his  own 
toil  could  extract  from  the  earth,  or  to  the  animals 
which  he  had  earned  by  his  exertions  in  the  chase. 
Here  then  are  two  of  the  first,  and  the  two  most 
important  regulations,  of  which  modern  dietetics 
inculcate  the  observance,— viz., exercise  and  simpHcity 
of  diet.  For  the  best  of  all  reasons,  a  man  so  situated 
would  not  indulge  in  the  use  of  stimulants ;  he  would 
not  know  either  that  they  could  be  procured,  or  how 
to  procure  them  ;  and  consequently,  neither  from 
ale,  nor  wine,  nor  spirits,  would  he  run  any  risk. 
And  here  we  find  the  third  section  in  nature's 
scheme  of  diet,— viz.,  sobriety;  and  a  sobriety,  it  wiU 
be  observed,  that  is  not  merely  the  comparative 
degree  of  drunkenness,  but  positive  temperance, 
complete  abstinence  from  stimulating  hquids.  This 
then  may  perhaps  be  said  to  be  the  natural  state  of 
man ;  the  state  in  accordance  with  which  his  organs 
wereVormed,  and  the  several  tissues  of  his  body  were 
fashioned  and  modified;  the  kind  of  diet  and  regi- 
men,  from  which  the  more  he  varies,  the  more  does 
he  oppose  the  dictates  of  nature,  the  more  does  he 
expose  himself  to  the  influence  of  disease,  the  greater 
risk  does  he  incur  of  essentially  curtaihng  his  exist- 
ence and  the  more  active  and  energetic  must  be 
the  interference  of  art,  to  counteract  as  far  as  pos- 
sible such  consequences,  and  to  spin  out  his  exist- 
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ence.  This  then  is  the  true  foundation  of  dietetics, — 
the  guide  to  such  a  diet  and  regimen,  as  may  best 
serve  to  keep  man  in  health,  and  to  restore  it  to  him 
when  he  has  lost  it. 

The  digestion  and  assimilation  of  food  subserve 
the  great  purposes  of  maintaining  the  elevated 
temperature  of  the  body,  and  of  restoring  the  waste 
and  repairing  the  expenditure  of  the  system.  The 
animal  body  consists  especially,  and  perhaxis  essen- 
tially, of  carbon,  oxygen,  hydrogen  and  nitrogen, 
together  with  lime,  sulphur,  phosphorus  and  iron ;  the 
whole  being  in  different  states  of  combination,  as  to 
proportion  and  as  to  arrangement,  in  the  different 
parts.    The  fat  and  the  water  of  the  system  are 
destitute  of  nitrogen.   The  other  organs  and  textures, 
according  to  Professor  Liebig,  and  most  other  modern 
chemists,  are  all,  with  one  exception,  reducible  to  a 
substance  having  a  very  similar  composition  and  pro- 
perties, whencesoever  obtained ;  and  this'  substance, 
from  presenting  a  primitive  or  simple  type  of  a  com- 
pound, from  which  all  the  various  tissues  and  organs 
may  be  supposed  to  be  formed,  has  been  called 
protein.    To  this  general  rule,  gelatin  furnishes  the 
important  exception.    The  basis  of  all  the  gelatinous 
textures,  as  the  skin,  cellular  tissue,  &c.,  gelatin  is 
not  found  to  be  reducible  to  protein;  and  Liebig 
therefore  beheves,  and  at  all  events  with  very  much 
probability  on  his  side,  that  gelatinous  aliments  can- 
not repair  the  waste  of  any  but  the  gelatinous  tissues 
of  the  body ;  although,  supposing  that  gelatin  is  not 
afforded  in  adequate  quantity  in  the  food,  the  gela- 
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tinous  textures  may  be  formed  from  the  alimentary 
substances  tbat  are  convertible  into  protein.    AU  tbe 
alimentary  substances,  whether  animal  or  vegetable, 
which  contain  nitrogen,  are  found  to  be  either  gela- 
tinous, or  to  be  reducible  into  three  principal  com- 
ponents, any  one  of  which  is  convertible  into  protem. 
These  are  fibrin,  albumen  and  casein.    The  fibrm 
separates  spontaneously  from  the  newly  expressed 
juices  of  vegetables,  when  they  are  allowed  to  remain 
at  rest  for  a  very  short  time ;  and,  when  the  colouring 
matter  has  been  removed  from  it,  the  fibrin  is  left 
as  a  white  grey  substance.    This  vegetable  -  fibrm  is 
identical  in  composition,  and  in  chemical  and  physical 
properties,  with  the  animal  fibrin  obtained  from  the 
blood  on  its  coagulation.    The  vegetable  juices  con- 
tain,  moreover,  when  the  fibrin  has  thus  become 
separated,  a  substance  in  solution,  and  which  remams 
dissolved  at  the  ordinary  temperature  of  the  atmo- 
sphere; being,  however,  coagulated  when  the  juices 
are  heated  to  the  boiling  point.    This  is  vegetable 
albumen,  identical,  in  every  way,  with  the  albumen 
of  the  egg  or  the  serum  of  the  blood.     In  cer- 
tain vegetable  matters,  especially  the  leguminous 
seeds,  there  is  a  third  of  these  peculiar  vegetable 
principles,  containing  nitrogen  and  resolvable  into 
protein,  which  is  soluble  in  water,  and  is  so  far  like 
albumen,  but  differs  from  it  in  not  being  coagulable 
by  heat.    It  forms,  when  heated,  only  a  scum  on  the 
surface  of  the  Uquid  holding  it  in  solution,  but  is 
coagulated  on  the  addition  of  an  acid.    This  is  vege- 
table  casein    resembhng,  in  aU  essential  particulars. 
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the  curd  formed  by  adding  acids  to  the  milk  of 
animals^ — ^in  this  case  constitutiag  cheese,  when 
pressed  and  dried ;  whence  its  name,  casein.  These 
three  nitrogenised  constituents  of  the  food, — all 
resolvable  into  protein ;  all  having  the  same  compo- 
sition with  one  another,  whatever  form  they  assume, 
and  whether  derived  from  vegetables  or  animals  ; 
and  all  directly  convertible  into  the  living  tissues  of 
the  animal  body,  by  means  of  the  digestive  functions, 
— are  the  main  elements  of  food,  and  of  course  the 
direct  sources  from  which  the  waste  and  expenditure 
of  the  body  are  compensated.    Professor  Liebig  says 
of  them: — "The  chemical  analysis  of  these  three  sub- 
stances has  led  to  the  very  interesting  result,  that 
they  contain  the  same  organic  elements,  united  in 
the  same  proportion  by  weight;  and,  what  is  still 
more  remarkable,  that  they  are  identical  in  compo- 
sition with  the  chief  constituents  of  blood,  animal 
fibrin  and  albumen  :  they   all  three  dissolve  in 
concentrated  muriatic  acid,  with  the  same  deep 
purple  colour;  and,  even  in  their  physical  characters, 
animal  fibrin  and  albumen  are  in  no  respect  dif- 
ferent from  vegetable  fibrin  and  albumen.     It  is 
especially  to  be  noticed,  that  by  the  phrase  identity 
of  composition  we  do  not  here  imply  mere  similarity, 
but  that  even  in  regard  to  the  presence  and  relative 
amount  of  sulphur,  phosphorus,  and  phosphate  of 
lime,  no  difference  can  be  observed.^^  * 

* 

*  Organic  Chemistry  of  Physiology  and  Pathology.  By  Justus 
Liebig,  M.D.,  &c.,  &c.;  translated  by  Dr.  William  Gregory,  Pro- 
fessor of  Chemistry  in  the  University  of  Edinburgh.- 


go  PROTEIN. 

The  question  of  digestion  becomes,  in  this  view, 
simplified  into  the  condition,  that  inorganic  materials 
are  in  the  first  place  organised,  and  arranged  into 
certain  principal  forms  of  combination,  by  the  ^dtal 
powers  of  plants;  and  that  thus  chemically  pre- 
pared, and  formed  into  certain  compound  principles, 
having  almost  an  identity  of  composition,  appearance 
and  sensible  properties,  with  the  blood  and  the 
tissues  and  organs  formed  from  it  in  the  anmial 
system,  it  is  capable  of  being  once  agam  brought 
within  the  influence  of  vital  action,  and  of  bemg 
again  assimilated,  and  formed  into  part  of  an  organ- 
ised and  living  substance;  from  which  it  may  be 
either  again  thrown  off  to  be  reduced  to  its  primary 
elements,  or  be  put  into  a  different  state  of  combi- 
nation, or  be  placed  in  a  condition  to  furnish  once 
more  a  readily  assimilated  food  for  plants ;  or,  it  may 
be  are  at  once  convertible,  in  the  shape  of  their 
flelh,  &c.,  into  the  food  and  sustenance  of  other  living 
creatures.  Whether  derived  directly  from  the  pi-otem 
of  animals,  or  from  that  of  plants,  the  organised  and 
organisable  aliments  are  all,  in  the  first  instance, 
converted  into  blood;  and  this  has  two  great  pur- 
poses to  fulfil:  the  one,  to  absorb,  by  means  of  its 
globular  constitution,  the  oxygen  of  the  air  inspired 
during  respiration,  to  carry  this  important  element 
to  all  the  capillaries  of  the  body,  where  it  unites  with 
one  of  the  elements  of  the  wasted  and  expended 
tissues -the  carbon,  evolving  in  the  consequent 
formation  of  carbonic  acid,  the  animal  l^eat,-  he 
carbonic  acid  being  expired  by  the  lungs,  or  exhaled 


I 


EXPENDITURE   OF  NITROGEN.  61 

tlirougli  the  pores  of  the  skin ;  the  second,  to  supply, 
by  means  of  the  organs  of  secretion,  new  materials, 
in  the  place  of  those  which  have  been  thus  consumed ; 
and  the  third,  to  carry  ofP  what  is  not  thus  combined 
with  the  oxygen, — viz.,  the  nitrogen  (the  hydrogen 
combining  with  a  certain  proportion  of  the  oxygen, 
to  form  part  of  the  watery  vapour  exhaled  in  respira- 
tion, and  of  the  liquid  matters  otherwise  expended 
and  escaping  from  the  system), — and,  besides  the 
nitrogen,  carrying  away  certain  saline  and  earthy 
matters,  which  may  no  longer  be  wanted  by  the 
system,  and  are  therefore  not  re-absorbed  into  it. 
The  nitrogen  thus  disengaged,  escapes  by  the  kid- 
neys and  the  skin.  Were  the  views  of  chemical 
physiology  limited  to  what  has  now  been  stated ; 
were  it  set  forth,  that  all  the  carbon  required  for  the 
maintenance  of  the  animal  heat,  is  derived  from  the 
destruction  of  expended  tissue;  and  were  it  con- 
nected with  this  position,  as  it  would  have  to  be, 
that  all  this  waste  or  destruction  must  be  accom- 
phshed  by  exercise  of  the  expended  structures ;  for 
it  is  believed,  that,  in  using  any  organ, — as  the  brain, 
in  thought, — the  nerves,  in  sensation  or  volition, — 
the  muscles,  in  movement, — we  cause  the  partial 
dissolution  and  expenditure  of  certain  of  its  com- 
ponent atoms,  and  that  thus  only  are  they  normally 
expended ;  there  would  be  involved  the  necessity  for 
a  very  active  life,  in  order  to  keep  the  respiratory 
apparatus  supplied  with  a  sufficiency  of  redundant 
carbon  to  maintain  the  animal  heat ;  and  at  the  same 
time,  a  correspondingly  large  proportion  of  nitrogen 
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and  other  components  of  the  expended  tissues  would 
have  to  be  disposed  of,  at  the  expense  of  the  con- 
tinued exertions  of  the  excreting  organs.  And, 
accordingly,  we  find  that  the  carnivorous  animals  do 
lead  very  active  lives,  that  they  do  expend  a  large 
proportion  of  nitrogen ;  and  we  find,  that  if  man 
leads  a  very  active  life,  he  may  live  almost  exclusively 
on  an  animal  diet ;  and  as  a  matter  of  consequence, 
that  the  necessity  of  subsisting  in  a  great  degree  on 
an  animal  diet,  makes  a  great  amount  of  muscular 
exercise  necessary  to  health.    Certain  of  the  South 
American  people  of  the  present  day,  subsisting  as 
they  do  on  flesh  and  water  almost  exclusively,  illus- 
trate the  position  that  people  living  on  an  animal 
diet  may  take  a  very  large  amount  of  exercise,  with 
little  or  no  sense  of  fatigue;  and  the  restless  and 
almost  unceasing  movements  of  the  cai-nivorous  ani- 
mals, when  confined  in  the  cages  of  our  menageries, 
is  well  cited  by  Liebig  as  a  proof  of  the  amount  of 
exercise  such  a  diet  renders  needful,  in  order  to 
obtain  by  the  destructive  process,  the  carbon  required 
for  the  purposes  of  respiration.    Accordingly,  our 
ahment  is,  so  to  speak,  diluted  with  vegetable  prin- 
ciples that  do  not  contain  nitrogen,  and  which  are 
capable  of  ministering  to  the  respiratory  process 
without  the  disengagement  of  this  principle,  and 
consequently  without  the  necessity  for  its  excretion 
from  the  economy,  and  without  the  otherwise  needless 
expenditure  of  tissues  and  structures,  and  therefore 
without  rendering  any  amount  of  exercise  necessary 
for  the  mere  purposes  of  respiration,  beyond  what 
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may  serve  to  expend  to  a  needful  extent,  the  existing 
structures  of  the  body.  These  non-azotised  prin- 
ciples are  chiefly  starch  and  sugar,  with  which  vege- 
table food  is  largely  diluted;  and  these  appear  to 
subserve  no  purpose  in  the  repair  and  renewal  of  the 
wasted  and  expended  muscular  or  other  azotised 
tissues,  which  require  nitrogen  to  renew  and  repair 
them ;  but  to  be  simply  meant  as  sources  from  which 
the  respiratory  or  free  carbon  may  be  directly  sup- 
plied ;  and  of  this  carbon,  the  fat  of  the  system  may 
be,  in  part  at  least,  intended  to  serve  as  a  reservoir, 
in  the  formation  of  which  any  superfluous  carbon 
of  the  food  may  be  made  use  of,  and  by  the  expendi- 
ture of  which  any  deficiency  in  the  direct  supply 
of  carbon  may  be  made  up  for. 

Such  are  a  few  of  the  chemical  views  of  Liebig 
and  his  followers,  as  to  the  great  questions  connected 
with  the  assimilation  of  the  food,  and  its  purposes 
of  repairing  the  waste  of  the  system,  and  maintaining 
its  temperature ;  and  further  illustrations  and  re- 
marks on  these  important  and  practical  views  will 
have  to  be  given,  from  time  to  time,  in  the  prose- 
cution of  the  different  branches  of  our  subject. 
Enough  may  have  been  said  by  way  of  preparation 
for  an  inquiry  into  the  relative  digestibility  of  the 
diff'erent  articles  of  food.  It  may,  however,  be 
added  in  this  place,  that  the  chief  use  of  the  liver 
appears  to  be  that  of  ehminating  and  emulging  the 
carbon,  which  in  the  bile  is  united  with  an  alkaline 
matter,  the  latter  being  probably  drawn  from  the 
circulation,  to  set  at  liberty  the  acid  with  which  it 
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had  been  combined,  in  order  that  this  might  act 
upon  the  food  in  the   stomach,  —  and,  having 
answered  that  purpose,  and  descended  with  the  food 
into  the  bowels,  to  re-unite  with  the  alkali,  form  a 
neutral  salt,  and  re-enter  the  current  of  the  circu- 
lation as  a  simple  saline,— in  the  course  of  time,  to 
be  again  decomposed  into  acid  and  alkali,  for  the 
digestion  of  the  food,  and  possibly  to  aid  in  the 
elimination  of  the  carbon,  or  to  be  gradually  ex- 
pended in  the  different  excretions,  and  its  place 
supphed  by  the  sahne   matter  contained  in  the 
alimentary  supphes.    In  the  meantime,  the  carbon 
emulged  by  the  liver  is  partly  carried  at  once  to  the 
lungs,  to  serve  its  respiratory  purposes,  and  partly 
conveyed  in  the  first  instance  into  the  bowels,  in  the 
form  of  bile;  the  greater   part  of  which  is  re- 
absorbed into  the  system  in  its  passage  through  the 
intestines,  having  served  its  purposes  in  the  secondary 
digestion  of  the  aliment ;  the  remaining  and  super- 
fluous carbon  becoming  excrementitious. 

Many  experiments  have  been  made,  to  prove  the 
comparative  digestibility  of  the  different  kinds  of 
food  most  ordinarHy  used  by  us.  The  secretion  of 
the  stomach  has  been  collected,— food  of  different 
kinds  has  been  put  into  it,  in  vessels  kept  at  the 
temperature  of  the  body;— and  deductions  as  to  the 
different  degrees  of  digestibHity  have  been  di-awnfi^om 
such  experiments.  The  evident  sources  of  fallacy 
that  must  occur  in  such  experiments  ;— the  probable 
difference  in  the  gastric  secretion  obtained  for  the 
different  experiments,  —  the  absence  of  all  the 
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accessories  to  the  stomach^  s  action^  in  the  masti- 
cation^ in  the  intimate  admixture  with  atmospheric 
air,  by  means  of  the  saliva,  the  oxygen  of  which  may 
answer  an  important  purpose,  while  the  nitrogen  may 
readily  escape  through  the  membranes,  and  thus  be 
insensibly  removed  from  the  body,  as  through  the 
pores  of  the  skin, — the  absence  of  the  important 
influence  of  the  salivary  diastasa,  especially  in  the 
digestion  of  fecula, — the  absence  of  the  vital  action 
of  the  stomach,  and  of  the  probable  adaptation  of 
the  solvent  power  of  the  gastric  juice  to  the  variety  of 
food  undergoing  solution, — are  reasons  why  little  or 
no  dependance  can  be  placed  upon  the  results  of 
such  trials,  and  no  trustworthy  deductions  drawn 
from  them.  Other  experimentahsts  have  introduced 
food  into  the  stomach,  enclosed  in  perforated  balls  j 
by  examining  which,  at  regulated  intervals  of  time, 
they  have  endeavoured  to  determine  in  how  long  or 
how  short  a  relative  time,  the  solution  of  the  solid 
contents  of  the  balls  might  be  effected.  This  again 
is  Hable  to  the  same  sources  of  error  as  the  other 
order  of  experiments,  and  would  be  as  hkely  to 
mislead  as  to  assist  enquiry.  The  most  trustworthy 
experiments  of  this  kind  with  which  I  am  acquainted^ 
were  instituted,  under  peculiar  and  most  singular 
circumstances,  by  Dr.  Beaumont,  of  Plattsburgh, 
in  the  United  States,  and  have  been  detailed  by 
him  in  a  work  devoted  to  the  subject.  The  case  is 
hkewise  given  at  length  in  Dr.  Combe's  very  able 
work  on  Digestion  and  Dietetics,  to  which  the 
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reader  is  referred  for  a  more  full  account  of  these 
interesting  experiments.  It  may  be  enough  to  give 
here  a  brief  summary  of  the  experiments  and  their 
results. 

Alexis  St.  Martin,  a  Canadian,  eighteen  years  of 
age,  having  a  good  constitution  and  robust  health, 
w°as  accidentally  wounded  by  the  discharge  of  a 
musket,  on  the  6th  of  June,  1822.    The  charge  was 
received  in  the  left  side,  at  the  distance  of  a  yard 
from  the  muzzle  of  the  gun.    The  shot,  mixed  with 
powder,  entered  the  body  from  behind,  passed  for- 
ward and  inward  in  an  obUque  direction,  literally 
blowing  off  a  portion  of  the  integuments  and  muscles, 
of  the  size  of  a  man^s  hand ;  fracturing  and  carrying 
away  the  anterior  half  of  the  sixth  rib,  fracturing 
the  fifth;  lacerating  the  lower  portion  of  the  lungs 
and  the  diaphragm,  and  perforating  the  stomach. 

Thanks  to  an  extraordinary  constitution,  and  the 
skiU  and  attention  of  Dr.  Beaumont,  this  young 
man  recovered.    The  wound  into  the  stomach  had 
sloughed,  lacerated  portions  of  the  stomach  had 
come  away,  the  edge  of  the  oriEce  had  healed,  but 
the  opening  had  never  closed.    A  year  after  the 
accident,  the  injured  parts  were  all  sound;  a  perfo- 
ration into  the  stomach  remaining  open,  of  two 
inches  and  a  half  in  circumference.    The  food  could 
only  be  retained  in  the  stomach  by  means  of  a  com- 
press over  the  aperture,  secured  by  a  bandage,  till 
some  months  after  this  time,  when  a  fold  or  doubhng 
of  the  inner  coat  of  the  stomach  appeared,  and 
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gradually  increased  in  size^  nntil  it  filled  the  aper- 
ture, and  acted  as  a  valve,  preventing  completely  the 
escape  of  any  of  the  contents  of  the  stomach  through 
the  aperture,  but  being  easily  pushed  back  from 
without,  so  as  to  admit  of  any  thing  being  put  into 
the  stomach  or  taken  out  of  it.  The  man  was  now  in 
perfect  health ;  the  facility  of  observation  had  never 
been  equalled,  and  Dr.  Beaumont  availed  himself,  in 
the  most  masterly  manner,  of  the  opportunity  thus 
afforded. 

"In  the  Spring  of  1824,  the  individual  had 
recovered  his  natural  health  and  strength.  The 
aperture  in  the  stomach  still  remained,  but  the 
surrounding  wound  was  firmly  cicatrized  to  its  edges. 
From  this  period  to  the  present  time,  he  has  enjoyed 
general  good  health.  He  has  been  active,  athletic, 
and  vigorous ;  exercising,  eating,  and  drinking,  like 
other  healthy  and  active  people.  For  the  last  four 
months,  (of  the  Autumn  of  1833,)  he  has  been 
unusually  plethoric  and  robust,  though  constantly 
subjected  to  a  continued  series  of  experiments  on  the 
interior  of  the  stomach;  allowing  to  be  introduced  or 
taken  out,  at  the  aperture,  different  kinds  of  food, 
drinks,  various  instruments,  and  the  different  contents 
of  the  stomach,  almost  daily,  and  sometimes  hourly. 

"  The  perforation  through  the  coats  of  the  sto- 
mach is  situated  about  three  inches  to  the  left  of 
the  cardia,  near  the  left  superior  termination  of 
the  great  curvature.  On  pressing  down  the  valve 
when  the  stomach  is  fuU,  the  contents  flow  out 
copiously. 
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"  When  the  stomach  is  nearly  empty  and  quies- 
cent, the  interior  of  its  cavity  may  be  examined  to 
the  depth  of  five  or  six  inches,  if  kept  distended  by 
artificial  means ;  and  the  food  and  drinks  may  be 
seen  entering,  if  swallowed  at  this  time,  through  the 
ring  of  the  oesophagus.    When  entirely  empty,  the 
stomach  contracts  upon  itself,  and  sometimes  forces 
the  valve  through  the  orifice,  together  with  an  addi- 
tional portion  of  the  mucous  membrane,  which 
becomes  completely  inverted,  forming  a  tumour  as 
large  as  a  hen's  egg.    After  lying  on  the  left  side, 
and  sleeping  a  few  hours,  a  still  larger  portion  pro- 
trudes, and  spreads  out  over  the  external  integu- 
ments, five  or  six  inches  in  circumference,  fairly 
exhibiting  the  natural  rugse,  villous  membrane,  or 
mucous  coat,  lining  the  gastric  cavity.    This  appear- 
ance is  almost  invariably  exhibited  in  the  morning, 
before  rising  from  bed." 

It  was  in  May,  1825,  that  Dr.  Beaumont  began 
his  first  series  of  experiments  on  this  extraordinary 
case ;  and  in  the  following  August,  St.  Martin  re- 
turned to  Canada,  and  remained  there  four  years. 
He  returned  to  the  United  States  in  1829,  and  now 
entered  into  Dr.  Beaumont's  service,  for  the  purpose 
of  a  second  series  of  experiments,  which  he  con- 
tinued uninterruptedly  until  1831.    He  then  went 
back  again  to  Canada,  coming  back  to  Dr.  Beau- 
mont in  1832;  and  with  the  interruption  of  about 
three  months,  the  experiments  continued  to  No- 
vember, 1833. 

"  The  usual  method  of  extracting  the  gastric  juice. 
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for  experiment,  is  by  placing  the  subject  on  his  right 
side,  depressing  the  valve  within  the  aperture,  intro- 
ducing a  gum-elastic  tube,  of  the  size  of  a  large 
quill,  five  or  six  inches  into  the  stomach,  and  then 
turning  him  on  his  left  side,  until  the  orifice  becomes 
dependent.  On  introducing  the  tube,  the  fluid 
soon  begins  to  flow,  first  by  drops,  then  in  an  inter- 
rupted, and  sometimes  in  a  short  continuous  stream 
— ^moving  the  tube  about,  up  and  down,  or  back- 
wards and  forwards,  increases  the  discharge.  The 
quantity  of  fluid  ordinarily  obtained  is  from  four 
draclmis  to  one  and  a  half  or  two  ounces,  vary- 
ing with  the  circumstances  and  condition  of  the 
stomach.  Its  extraction  is  generally  attended  by 
that  peculiar  sensation  at  the  pit  of  the  stomach, 
termed  sinking,  with  some  degree  of  faintness,  which 
renders  it  necessary  to  stop  the  operation.  The 
usual  time  of  extracting  the  juice  is  early  in  the 
morning,  before  eating,  when  the  stomach  is  empty 
and  clear.^^ 

The  fluid  thus  obtained  was  clear  and  transparent, 
inodorous,  a  httle  saltish,  and  very  perceptibly  acid 
to  the  taste ;  having  the  flavour,  when  apphed  to 
the  tongue,  of  thin  mucilage  slightly  acidulated. 
It  very  speedily  diff'used  in  water,  wine,  or  spirits; 
slightly  eff'ervesced  upon  the  addition  of  alkalies; 
coagulated  albumen  in  an  eminent  degree;  and 
was  found  to  be  powerfully  antiseptic,  by  checking 
the  putrefaction  of  meat.  The  mucus,  which  was 
always  more  or  less  mixed  with  it  when  first  ob- 
tained, giving  to  it  a  degree  of  ropiness,  soon  sepa- 
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rated  from  the  fluid  in  loose  white  flocculi,  falling 
to  the  bottom  of  the  vessel  containing  it.  Saliva 
imparted  to  the  fluid  an  azure  tinge  and  frothy 
appearance.  Derangement  of  the  digestive  organs, 
slight  febrile  excitement,  fright,  or  any  sudden  emo- 
tion, was  found  to  occasion  an  important  alteration 
in  its  appearance;  and  excess  in  eating  caused  a 
rancid  state  of  the  fluid,  and  sensibly  diminished 
its  solvent  properties. 

The  solvent  action  of  the  gastric  juice  was  proved 
most  conclusively  by  Dr.  Beaumont^s  experiments. 
Almost  every  kind  of  alimentary  matter,  whether 
animal  or  vegetable,  when  submitted  to  the  action 
of  the  fluid  taken  from  the  stomach,  and  kept  at 
the  temperature  of  about  100  degrees  of  Fahren- 
heit's thermometer,  was  found  to  become,  in  the 
course  of  a  few  hours,  completely  softened,  and 
reduced  to  a  pultaceous  state.    The  rapidity  of  solu- 
tion  depended  much  on  the  mechanical  condition, 
as  to  tenderness  or  minute  division,  of  the  aliment 
submitted  to  the  action  of  the  fluid.    Milk  and 
the  difi-erent  forms  of  liquid  albumen  were  found 
to  be  in  the  first  place  coagulated  by  the  gastnc 
juice,  and  then  dissolved  by  it.    It  seems  to  be 
proved  by  the  experiments,  that  cold  gastric  juice 
has  little  or  no  solvent  power.    In  one  instance,  a 
piece  of  roasted  beef  was  submitted  to  the  action 
of  the  fluid,  in  the  open  air,  at  the  temperature  of 
thirty-four  degrees;  and,  after  twenty-four  hours, 
was  found  to  be  unchanged;  whereas,  when  the 
temperature  was  raised  to  100  degrees,   it  was 
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speedily  dissolved.    Dr.  Beaumont  has  found,  how- 
evePj  that  the  gastric  juice  does  not  accumulate  in 
the  stomach  during  the  intervals  of  digestion,  as 
was  at  one  time  believed  to  be  the  case  ;  but  his 
experiments  show  that,  on  the  contrary,  it  is  only 
secreted  when  food   or  some  other  stimulus  is 
brought  into  direct  and  immediate  contact  with 
the  lining  membrane  of  the  stomach.    When  not 
containing  food,  the  stomach  was  usually  observed 
to  be  contracted,  the  rugse  of  its  inner  coats  folded 
irregularly  upon  one  another,  the  hning  membrane 
being  of  a  pink  coloui-,  of  a  soft  velvet-like  appear- 
ance, and  covered  constantly  with  a  very  thin,  trans- 
parent and  viscid  mucus.    When  the  tongue  was 
applied  to  the  mucous  membrane  of  the  stomach, 
in  the  empty  and  unirritated  state  of  the  organ,  no 
acid  taste  was  perceived;  but  when  food,  or  other 
irritant,  was  in  contact  with  the  membrane,  and 
the   gastric  papillae  consequently  excited,  an  acid 
taste  was  immediately  perceptible.     The  ordinary 
temperature  of  the  interior  of  the  stomach  was 
found  to  be  about  100  degrees.    A   dry  state 
of  the  atmosphere  was  found  to  increase,  and  a 
damp  one  to  diminish   the  temperature.  Active 
exercise  was  found  to  raise  the  temperature  about 
one  degree  and  a  half,  whatever  might  have  been 
its  previous  temperature.    When  food  was  received 
into  the  stomach,  the  action  of  the  vessels  of  its 
lining  membrane  was  perceptibly  increased;  the 
membrane  becoming  of  a  brighter  red  colour,  the 
vermicular  movements  of  the  organ  being  excited. 
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and  the  secretion  of  gastric  juice  commencing.  It 
was  observed  that  when  a  portion  of  food  entered  the 
stomach,  the  ruga3  of  the  organ  closed  upon  it ;  and  if 
the  ingesta  were  sufficiently  fluid,  they  were  found 
to  be   gradually   diffused  throughout  the  lining 
membrane  ;  the  contraction  of  the  rugae  appearing  to 
exclude  the  rest  of  the  food  until  the  first  portion  had 
been  duly  mixed  with  the  solvent,  when  the  rugai 
relaxed,  to  contract  again  upon  a  new  portion  of  the  ah- 
mentary  mass.  It  was,  moreover,  found  that  food  taken 
in  a  liquid  form,  as  soup,  &c.,  is  deprived  by  absorp- 
tion of  much  of  its  aqueous  portion  before  it  is 
digested.    The  results  of  Dr.  Beaumont's  experi- 
ments on  the  digestion  of  the  different  kinds  of 
food,  are  very  weU  given  in  the  foUowing  table  :— 


Table,  showing  the  Mean  Time  of  Digestion  of  the  different 
Articles  of  Diet,  according  to  the  Experiments  of  Dr. 
Beaumont,  in  the  Case  of  Alexis  St.  Martin. 


Articles  of  Diet. 


Rice, 

Sago  . 

Tapioca  . 

Barley 

Milk 

Ditto  . 

Gelatin  . 

Pigs'  Feet,  soused 

Tripe,  soused  . 

Brains 

Venison  Steak 
Spinal  Marrow  . 


Mode  of 
Preparation. 


Time  required 
for  Digestion. 


H. 

M. 

Boiled  . 

1 

0 

Ditto        .  . 

1 

45 

Ditto  . 

2 

0 

Ditto        .  . 

2 

0 

Ditto  . 

2 

0 

Raw  .       .  . 

2 

15 

Boiled  . 

2 

30 

Ditto        .  . 

1 

0 

Ditto  . 

1 

0 

Ditto        .  . 

1 

45 

Broiled  . 

1 

35 

Boiled       .  . 

2 

40 
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Articles  of  Diet. 


Tiu'key,  domestic 
Ditto,  ditto 
Ditto,  wild 
Goose 

Pig,  sucking 
Liver,  beef's,  fresh 
Lamb,  fresh 
Chicken,  full-grown 
Eggs,  fresh 
Ditto,  ditto  . 
Ditto,  ditto 
Ditto,  ditto 
Ditto,  ditto 
Ditto,  whipped 
Custard  . 
Codfish,  cured,  dry 
Trout,  Sahnon,  fresh 
Ditto,  ditto,  ditto  . 
Bass,  striped,  fresh  . 
Flounder,  ditto 
Catfish,  ditto  . 
Salmon,  salted 
Oysters,  fresh  . 
Ditto,  ditto  . 
Ditto,  ditto 
Beef,  fresh,  lean,  rare 
Ditto,  ditto,  dry 
Ditto,  Steak 
Ditto,  \vith  salt  only 
Ditto,  with  mustard,  &c. 
Ditto,  fresh,  lean 
Ditto,  old,  hard,  salted 
Pork,  Steak 
Pork,  fat  and  lean 
Ditto,  recently  salted 
Ditto,  ditto 
Ditto,  ditto  . 

Ditto,  ditto,  recently  salted 
Ditto,  ditto 


Mode  of 
Preparation. 


H. 

M. 

Roasted 

2 

30 

Boiled      .  . 

2 

25 

Roasted 

2 

18 

Ditto  . 

2 

30 

Ditto        .  . 

2 

30 

Broiled  , 

2 

0 

Ditto        .  . 

2 

30 

Fricasee 

2 

45 

Hard  boiled  . 

3 

30 

Soft  ditto 

3 

0 

Fried  . 

3 

30 

Roasted    .  . 

2 

15 

Raw 

2 

0 

Ditto        .  . 

1 

30 

Baked  . 

2 

45 

Boiled       .  . 

2 

0 

Ditto  . 

1 

30 

Fried        .  . 

1 

30 

Broiled  . 

3 

0 

Fried       .  . 

3 

30 

Ditto  . 

3 

30 

Boiled      .  . 

4 

0 

Raw 

2 

55 

Roasted    .  . 

3 

15 

Stewed 

3 

30 

Roasted 

3 

0 

Ditto  . 

3 

30 

Broiled     .  . 

3 

0 

Boiled  . 

2 

Ditto 

o 

OU 

Fried 

4 

0 

Boiled      .  . 

4 

15 

Broiled     .  . 

3 

15 

Roasted 

5 

15 

Boiled  . 

4 

30 

Fried        .  . 

4 

15 

Broiled  . 

3 

15 

Raw         .  . 

3 

0 

Stewed  . 

3 

0 

Time  required 
for  Digestion. 
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Articles  of  Diet. 


Mode  of 
Preparation. 


Mutton,  fresh 
Ditto,  ditto 
Ditto,  ditto  . 
Yeal,  fresh 
Ditto,  ditto 
Fowl,  domestic 
Ditto,  ditto  . 
Duck,  domestic 
Ditto,  wild  . 
Suet,  beef,  fresh 
Suet,  mutton 
Butter 

Cheese,  old,  strong 
Soup,  beef,  vegetables,  and  bread 
Ditto,  Marrow-bones 
Ditto,  Beans 
Ditto,  Barley  . 
Ditto,  Mutton 
Green  Corn  and  Beans 
Chicken  Soup 
Oyster  Soup 

Hash,  meat  and  vegetables 
Sausage,  fresh 
Heart,  animal  . 
Tendon 
Cartilage  . 
Aponeurosis 
Beans,  pod 

Bread,  wheaten,  fresh 
Ditto,  corn  (maize)  . 
Cake,  corn  (maize) 
Ditto,  sponge 
Dumpling,  apple 
Apples,  som-  and  hard 
Ditto,  ditto,  mellow  . 
Ditto,  sweet,  ditto 
Parsneps  . 
Carrot,  orange 
Beet 


Time  required 
for  Digestion. 


H. 

Roasted    .  . 

3 

15 

Broiled  . 

0 

Boiled      .  . 

3 

0 

Broiled 

4 

0 

Fried        .  • 

4 

30 

Boiled  . 

4 

0 

Roasted    .  . 

4 

0 

Ditto  . 

4 

0 

Ditto        .  • 

4 

30 

Boiled  . 

5 

3 

Ditto        .  • 

4 

30 

Melted  . 

3 

30 

Raw  .       .  . 

3 

30 

Boiled  , 

4 

0 

Ditto        .  • 

4 

15 

Ditto  . 

3 

0 

Ditto        .  . 

1 

30 

Ditto 

3 

30 

Ditto        .  . 

3 

45 

Ditto 

3 

0 

Ditto        .  . 

3 

30 

Warmed 

2 

30 

Broiled     .  . 

3 

20 

Fried  . 

4 

0 

Boiled       .  . 

5 

30 

Ditto  . 

4 

15 

Ditto        .  . 

3 

0 

Ditto  . 

2 

30 

Baked 

3 

30 

Ditto        .  . 

3 

15 

Ditto  . 

3 

0 

Ditto        .  . 

2 

30 

Boiled  . 

3 

0 

Raw        .  . 

2 

SO 

Ditto  . 

2 

0 

Ditto        .  . 

1 

30 

Boiled  . 

2 

30 

Ditto        .  . 

3 

15 

Ditto 

3 

45 
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Articles  of  Diet. 

IVlOUc  UI 

Preparation. 

Time  required 
for  Digestion. 

H.  M. 

Turnips,  flat       .       .       .  . 

Boiled      .  . 

3  30 

Potatoes,  Irish 

Ditto  . 

3  30 

Ditto,  ditto          .       .       .  . 

Roasted    .  . 

2  30 

Ditto,  ditto         .       .       ,  . 

Baked  .. 

2  30 

Cabbage,  head  .... 

Raw         .  . 

2  30 

Ditto,  witli  vinegar      .       .  . 

Ditto  . 

2  0 

Ditto,  ditto  .... 

Boiled      .  . 

4  30 

The  results  of  this  table  are  highly  curious  and 
interesting ;  and  unquestionably  more  so  than  those 
of  any  other  experiments  that  have  been  made^  on 
the  comparative  digestibihty  of  different  articles  of 
food.    But  these  results  must,  after  all,  be  received 
with  a  considerable  degree  of  quahfication ;  and  it 
must  be  admitted,  that  they  are  not  so  practically 
important  and  conclusive  as  they  may,  at  first  sight, 
appear  to  be.    The  several  articles  of  food  having 
been,  for  the  most  part,  singly  submitted  to  the 
action  of  the  gastric  juice,  instead  of  having  been 
more  or  less  mixed  with  other  alimentary  matters, 
as  would  be  the  case  under  the  common  circum- 
stances of  people's  diet,  is  one  reason  for  receiving 
these  results  with  a   qualified  confidence.  The 
admitted   exceptions  to  the   digestibility   of  the 
different  articles  of  food  in  the  cases  of  different 
people,  is  another,  and  even  a  stronger  reason,  why 
any  deduction  drawn  from  a  single  case  should  be 
admitted  doubtfully,  and  only  admitted  at  all  when 
confirming,  , or  confirmed  by,  the  results  of  general 
observations,  founded  upon  a  large  number  of  ex- 

E  2 
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amples.    All  this  is  evident,  witliout  taking  into 
consideration  the  modifications  produced  by  debility, 
or  by  disordered  action  of  the  system  in  general,  or 
of  the  digestive  organs  in  particular,  when  dietetic 
regulation  becomes  more  necessary,  and  is  more  likely 
to  be  sought  after.    In  point  of  fact,  the  dietetic 
question,  so  far  as  it  is  capable  of  influencing  health 
and  disease,  may  be  said  to  be,  to  determine  what 
kind  of  food  may  be  assimilated  without  incon- 
venience to  the  system,  or  any  gastric  derangement 
or  irritation,  rather  than  within  how  short  a  time  any 
article  of  diet  may  be  digested.    It  is  indeed  true, 
that  the  longer  the  food  remains  in  the  stomach,  and 
the  more  slow  its  digestion,  the  more  likely  it  is  to 
occasion  derangement ;  but  it  does  not  therefore 
follow  that  it  must  do  so.    On  the  contrary,  mas- 
much  as  disease  is  the  exception  to  health,  so  must 
this  be  the  exception  to  the  much  larger  number  of 
cases,  in  which,  notwithstanding  that  the  food  may 
be  slowly  converted  into  chjmae  by  the  gastric  jmce, 
whether  from  the  mechanical  or  chemical  resistance 
of  the  food  to  the  action  of  the  solvent,  it  may, 
nevertheless,  be  dissolved  in  the  stomach  without 
occasioning  any  dyspeptic  symptom,  and  be  eventuaUy 
and  fully  assimilated  without  perceptible  derangement 
to  the  system.    There  must  then  be  afforded  some 
other  means  of  judging,  as  to  the  probable  and  com- 
parative digestibility  of  the  different  articles  of  food; 
and  so  far  as  we  know,  this  can  only  be  supplied  by 
extensive  and   careful   observation  of  healthy  and 
invahded  stomachs,-determining  fi'om  such  observa- 
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tion,  as  accurately  as  may  be^  what  articles  are  most 
commonly  found,  either  to  task  unduly  tlie  powers 
of  the  healthy  stomach,  or  to  derange  the  functions 
of  the  feeble  stomach,  giving  rise   to  dyspeptic 
symptoms.     It  need  hardly  be  said  that  any  such 
observations,  however  carefully  made,  allow  for  many 
exceptions;  or  that  it  is  only  sought  to  establish 
such  general  rules,  as  seem  to  be  founded  upon  what 
is  observed  to  obtain  in  the  majority  of  cases,  and 
thus  to  direct  and  assist  in  determining  the  com- 
parative digestibility  of  the  diflPerent  articles  of 
food,  in  any  individual  case.    And,  however  great 
the  light  which  Chemistry  has  of  late  years  thrown 
on  the  subjects  of  digestion  and  nutrition, — how- 
ever satisfactorily  the  great  chemist,  Liebig,  has 
brought  his  own  chemical  labours,  and  those  of 
others,  to  bear  upon  these  great  phenomena, — Che- 
mistry is  able  to  do  very  little  for  us,  in  deter- 
mining what  substances  are  more  easily  digested, 
and  what  are  less  so.    On  the  contrary.  Chemistry 
finds  very  little  difference  of  composition  between 
gum  and  sugar,  their  relative  digestibihty  being  very 
different,— or  between  fat  and  alcohol,  although  the 
comparative  readiness  with  which  they  are  taken  into 
the  system  is  still  more  different.    And  although 
Chemistry  has  seemed  to  prove,  that  articles  of  diet 
which  do  not  contain  nitrogen,  are  only  capable  of 
ministering  to  the  respiratory  function,  whereas  those 
which  contain  nitrogen  are  exclusively  capable  of 
repairing  the  waste,  and  renewing  and  maintaining 
the  entireness  of  the  tissues  and  organs ;  not  only 
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does  Chemistry  not  assist  in  any  way  in  determining 
the  relative  digestibility  of  either  of  these  classes  of 
dietetic  substances,  but  the  most  easily  and  the  least 
easily  digested  articles  of  food  are  found  in  both  of 
these  classes.    And,  although  the  alimentary  articles 
which  contain  most  nitrogen,  might,  other  circum- 
stances being  the  same,  be  admitted  to  be  the  most 
nutritious,  and  those  which  contain  the  smallest 
proportion  of  nitrogen  to  be  the  least  nutritious, 
and  the  latter  might  therefore  be  supposed  to  be 
the  most  easy  of  digestion;  yet  this  supposition 
would  not  be  found  to  be  either  the  general  rule, 
or  the  exception  to  it,  or  any  guide  whatever  on 
the  subject;  the  digestibility  depending  neither  on 
the  presence  nor  the  absence  of  nitrogen,  nor  on 
the  proportion  in  which  it  is  found  to  exist  in  any 
article  of  food.     Fat,  containing  no  nitrogen,  is 
less  easily  digested  than  lean,  which  contains  nitro- 
gen in  large  proportion;  beef,  which  contains  a 
very  large  proportion  of  nitrogen,  is  more  easily 
digested  than  salmon,  which  contains  a  much  smaller 
proportion  of  nitrogen;  and,  on  the  other  hand,  egg, 
which  contains  much  less  nitrogen  than  salmon,  is 
much  more  digestible. 

If  to  this  be  appended  the  results  of  obsei-vation 
and  of  experiment  equally,  as  to  the  comparative 
solubihty  by  the  gastric  juice  of  animal  and  vege- 
table substances ;  and  it  be  determined  that  some 
of  the  farinaceous  articles  of  diet  are  much  more 
easHy  and  quickly  converted  into  chyme  than  any 
other  alimentary  substances,— rice  being  dissolved  in 


TABLES  OF  COMPARATIVE  DIGESTIBILITY.  79 


the  stomach,  according  to  Dr.  Beaumont^s  experi- 
ments, in  one  hour,  although  containing  less  than  84 
per  cent,  of  azotised  matter,  whereas  animal  sub- 
stances, consisting,  with  the  exception  of  fat,  almost 
exclusively  of  azotised  matter,  require  at  least  double 
this  time  for  their  chymification  j  and  if  this  be 
compared  with  the  relative  primary  digestion  of  rice 
and  turnips,  the  former  containing  less  than  84^  per 
cent.,  and  the  latter  less  than  It  per  cent,  of  azotised 
matter ;  yet,  the  former  being  dissolved  by  the  gastric 
juice  in  one  hour,  the  latter  requiring  3-|^  hours  for 
its  solution,  the  little  assistance  that  is  afforded  bv 
Chemistry  in  determining  the  digestibility  of  different 
articles  of  food  becomes  more  and  more  apparent. 

In  the  question  of  the  comparative  digestibility  of 
the  different  articles  of  food,  we  are  then  reduced 
to  the  necessity  of  finding  general  rules  for  our 
guidance  in  individual  cases,  from  wide  and  careful 
observations  of  the  digestibihty  of  the  different 
kinds  of  food,  in  health  and  disease ;  by  no  means 
conceiving  such  observations,  however  carefully 
made,  to  be  infalHble ;  but  bearing  ever  in  mind  the 
probabihty,  or  at  least  the  possibility,  of  frequent 
exceptions  occurring,  to  any  one  of  the  generalisations 
at  which  we  may  have  arrived.  In  fact,  all  attempts 
to  frame  such  general  rules  are  liable  to  strictures, 
on  the  ground  of  so  many  and  signal  exceptions  to 
the  rule  being  frequently  met  with.  But,  notwith- 
standing such  strictures,  dietetic  observations  are  of 
the  greatest  use  as  guides ;  although  they  may  not 
be  found  worthy  of  implicit  trust,  in  every  detail  of 
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every  case  that  may  occur.  To  prove  that  such 
observations  must  have  much  value,  it  is  enough  to 
show,  from  general  experience,  and  universal  admis- 
sion, that  some  articles  of  food  are  almost  invariably 
found  to  be  less  likely  to  agree  with  the  dyspeptic  or 
debilitated  stomach  than  others  are:  for  instance, 
that,  in  nearly  all  such  cases,  mutton  agrees  better 
than  lamb,  or  veal,  or  pork ;  that  fat,  as  has 
been  said,  agrees  better  than  lean, — starch  than 
sugar, — eggs  than  cheese.  In  regard  to  the  attempt 
to  arrange  the  different  kinds  of  food  in  tabular 
order,  with  reference  to  their  digestibility,  it  may 
now  claim,  after  a  trial  of  eleven  years,  to  have 
undergone  the  test  of  time,  and  to  have  been  proved 
to  be  useful ;  although  it  is  admitted  to  be  by  no 
means  an  unvarying  and  certain  guide. 

The  articles  are  placed,  in  each  of  the  tables,  in  the 
order  of  their  relative  digestibility,  beginning  with 
those  that  are  in  general  the  most  easily  digested. 


MEATS.* 


1.  Muttou. 

2.  Beef 


3.  Lamb.f 

4.  Veal  t 


5.  Pork.t 

Mutton  is  placed  first  in  the  above  table.  It  is 
usually  more  easily  digested  than  beef.  This  is  pro- 
bably owing  to  the  larger  size  of  the  fibres  of  beef. 
According  to  the  smaller  size  of  each  fibre,  it  is  but 
reasonable  that  its  digestion  should  be  more  quickly 

*  This  mark  (f)  opposite  to  any  of  the  substances  in  this  or 
the  following  tables  signifies  that  such  articles  are  generally  found 
to  be  unsuited  to  the  dyspeptic. 


MUTTON  AND  BEEF. 


81 


performed,  supposing  the  digestibility  to  be  otherwise 
equal.   But  the  comparative  digestibility  of  beef  and 
mutton  depends  a  good  deal  upon  many  circum- 
stances, of  which  the  age  of  the  animal,  its  being  or 
not  being  in  good  condition,  and  the  part  that  is 
eaten,  occur  to  me  as  being  the  most  important. 
Mutton  is  more  easily  digested,  if  it  be  from  a  four  or 
five-year  old  wether,  or  from  a  two  or  three-year  old 
ewe,  than  if  it  be  from  an  animal  that  is  younger.  It 
seems  likewise  to  be  a  well-authenticated  observation, 
that  the  nearer  to  a  state  of  nature  that  the  animal 
has  been  brought  up  in,  the  wider  and  less  confined  its 
pasturage,  the  more  easily  will  the  flesh  be  digested. 
Hence,  sheep  that  have  ranged  over  wide  tracts  of 
country,  as  in  the  less  cultivated  parts  of  Wales  or 
Scotland,  or  in  certain  of  the  uplands  of  England, 
particularly  notable  in  Derbyshire  and  Devonshire, 
are  found  to  afford  a  preferable  and  more  digestible 
flesh.    The  same  remark  does  not  apply  to  beef;  for 
the  richer  the  pasture  of  the  ox,  the  more  wholesome 
its  flesh.    Yet  neither  beef  nor  mutton  is  so  whole- 
some, when  the  animal  is  not  in  good  condition  at 
the  time  of  slaughter.    The  flesh  of  an  animar  that 
is  in  good  condition  at  the  time  of  its  being  killed, 
is  firmer  and  redder,  and  is  fuller  of  nutriment. 
Such  meat  is  known  by  its  marbled  appearance, — by 
having  layers  of  fat  in  the  substance  of  the  lean.  It 
would  be  a  mistake  to  suppose,  that  it  is  the  fat  which 
produces  the  greater  degree  of  digestibility.    It  is 
invariably  the  case,  that  fat  is  much  more  indigestible 
than  lean ;  and  although  such  meat  should  always 
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be  selected  with  preference,  the  invalid  should  care- 
fully separate  the  fat  from  the  lean,  and  eat  only  the 
latter.   The  flesh  of  animals  that  have  been  fattened 
on  artificial  food,  as  oil-cake,  and  the  like,  is  much 
more  likely  to  disagree  with  the  dyspeptic,  than  that 
of  animals  which  have  been  fed  on  fresh  herbage. 
The  health  of  the  animal  has  much  to  do,  in  every 
case,  with  the  digestibility  of  its  flesh;  and  the 
less  easily  digested  the  flesh  of  an  animal  may 
be,  the  more  important  must  this  fact  become. 
It' is,  however,  the  case,  that  the  flesh  of  some 
animals  is  much  more   susceptible  than  that  of 
others  of  being  influenced  by  their  having  been  in 
a  state  of  more  or  less  perfect  health  at  the  time 
of  slaughter.    However  much  more  digestible  and 
nutritious  the  flesh  of  the  ox,  when  in  good  con- 
dition and  perfect  health  at  the  time  of  slaughter, 
having  been  fed  and  fattened  on  fresh  herbage,  or, 
at  all  events,  on  vegetable  food,  than  when  fattened 
on  oil-cake  j  and  however  much  the  probable  digesti- 
bility may  be  influenced  by  the  animal  having  been 
stall-fed,— especially  if  the  stall-feeding  have  been 
carried  on  in  an  ill-ventilated  building,  and  the 
animal  kept  from  all  due  exercise  for  some  time ; 
there  is  no  doubt  that  mutton  may  be  in  these  ways 
much  more  influenced  in  digestibHity  and  whole- 
someness  than  beef;  and  that,  when  mutton  is  said 
to  be  more  digestible  than  beef,  a  fi-ee  pasture,  fresh 
herbage  for  food,  abundant  exercise,  and,  of  course, 
the  free  respiration  of  a  pure  air,  and  if  possible,  in 
an  upland  country,  are  necessary  conditions  to  the 
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production  of  such  easily  digested  and  wholesome 
mutton;  and  that,  therefore,  the  digestibility  of 
mutton  must  depend  greatly  on  the  circumstances  of 
the  animal's  life,  the  season  of  the  year,  and  the  like. 
For  these  reasons,  mutton  may  be  less  generally  of 
easy  digestion  in  winter  than  in  summer ;  and,  on 
another  account,  it  may  be  less  easily  digested  in 
spring  than  in  autumn.    Further:  the  flesh  of  the 
fully  grown  animal  is  more  easily  digested  than  that 
of  the  animal  which  is  stiU  growing.    The  ox  or  the 
sheep  should  not  only  indeed  have  arrived  at  its  full 
growth,  but  have  become  matured,  and  be  at  the 
age  of  fullest  vigom-  and  development,  in  order  that 
its  flesh  may  be  as  digestible  as  it  can  become.  To 
what  this  is  owing  is,  perhaps,  doubtful.  It  has  been 
ascribed  to  the  absence  of  the  proper  quantity  of 
alkahne  constituents  in  the  flesh  of  the  growing  and 
immature  animal,— and  likewise  to  the  larger  quan- 
tity of  gelatinous  matter,  that,  in  the  flesh  of  young 
animals,  is  mixed  with  the  fibrinous  matter;  the 
flesh  of  the  fully  grown  animal  consisting  chiefly  of 
the  latter.   It  may,  by  possibility,  be  in  some  degree 
attributable  to  the  mixture  of  gelatin  with  fibrin  in 
larger  proportion  in  the  flesh  of  the  growing  animal ; 
masmuch  as  it  is  common  to  find  that  mixtures  of 
diff-erent  articles  of  food,  having  diff-erent  degrees  of 
digestibility,  irritate  and  disturb  the  digestive  func- 
tions  when  the  system  is  feeble,  or  when  the  organs 
of  digestion  are  in  an  irritable  condition.    This  may, 
however,,be  exclusively  owing  to  the  greater  quantity 
of  fat  beneath  the  skin,  which  obtains  in  young 
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animals,  for  the  purpose  of  protecting  the  parts 
beneath  from  any  risk  of  external  injury,  and  of 
assisting  to  preserve  the  elevated  temperatui-e  of  the 
body,-but,  perhaps,  chiefly  to  serve  as  a  reservoir 
of  carbon,  to  maintain  the  respiratory  process  m  a 
state  of  unvarying  activity,  at  a  time  when  all  the 
powers  of  the  assimilating  organs  are  directed  to  the 
support  of  the  growth  and  development,  as  well  as  to 
make  up  for  the  waste  and  expenditui-e  of  the  system. 
We  find,  at  all  events,  that  when  the  growth  and 
development  of  the  system  become  rapid,  much  of 
the  superabundant  fat  is  rapidly  expended.  The  fatty 
covering  must,  however,  have  an  important  influence 
in  assisting  to  preserve  the  temperature  of  the  body, 
especially  when  the  vascular  powers  are  necessarily 
feeble,  and  less  able  to  resist  external  influences  ;  and 
there  can  be  no  doubt,  that,  in  the  way  the  flesh  ot 
young  animals  is  often  cooked,  this  fat,  not  bemg 
'removed,  is  absorbed  by  the  lean  during  the  cookmg, 
and  adds  very  materially  to  the  difficulty  of  its  diges- 
tion   The  question  of  comparative  nutritiousness 
between  beef  and  mutton,  veal  and  lamb,  is  simply 
resolvable  into  the  flesh  of  the  matm-e  animal  con- 
taining more  nitrogen,  and  a  larger  proportion  of  the 
elements  of  protein,  than  that  of  the  growing  animal. 

Whether  the  reasons  given  above,  why  the  flesh 
of  young  animals  is  less  easily  digested  than  that 
of  animals  which  have  attained  their  full  growth, 
be  the  true  reasons  or  not,  is,  perhaps,  of  only 
secondary  importance.  The  fact  remains  unde- 
niable •   and  lamb  and  veal  are,  unquestionably. 
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much  less  digestible  than  beef  and  mutton.  This 
has  long  been  admitted  in  reg^ird  to  lamb  ;  but 
veal  was^  until  a  comparatively  recent  time,  regarded 
as  a  proper  article  of  diet  for  invalids  and  conva- 
lescents_, — ^is  so  spoken  of  and  recommended  by  the 
older  authors  on  diet, — and  is  still  generally  thus 
regarded  by  the  public ;  and  it  becomes  important 
to  state  it,  as  an  unquestionable  and  proved  fact,  that 
veal,  however  cooked,  should  be  banished  from  the 
sick-room, — that  the  invalid,  unless  he  enjoys  a  very 
peculiar  idiosyncracy,  will  generally  find  it  to  disa- 
gree with  his  stomach. 

Pork  is  very  difficult  of  digestion.  The  fat  is  so 
intimately  mixed  with  the  lean,  the  tissue  between 
the  fibres  contains  so  much  of  it,  that  it  is  utterly 
impossible  to  separate  the  one  from  the  other.  But, 
although  pork  is  by  no  means  suited  to  the  stomach 
of  the  invalid,  and  seldom  if  ever  agrees  with  it,  yet 
to  the  stomach  having  unimpaired  powers,  it  seems 
to  be  a  useful  and  economical  article  of  diet.  But  a 
man  must  have  unimpaired  powers  of  digestion  to 
render  it  nomishing,  and  a  stomach  that  is  not 
easily  irritated  to  render  it  wholesome.  What 
has  been  said,  as  to  the  digestibility  of  the  flesh  of 
young  animals,  applies  particularly  to  pork.  There 
are  few  among  the  sedentary,  the  studious,  or  the 
voluptuous  classes,  that  can  eat  sucking-pig  without 
suffering,  in  some  degree,  by  the  difficulty  of  its 
digestion. 

Much,  however,  as  to  the  degree  of  digestibility 
of  pork,  depends  upon  the  feeding  of  the  animal,  and 
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the  other  circumstances  of  its  life.    If  pigs  are  fed 
on  tainted  refuse,  or  fish,  or  animal  food  of  any  kind, 
even  very  partially —if  they  are  not  duly  supphed 
with  vegetable  and  farinaceous  food  from  the  first- 
it  is  vain  to  expect  that  the  flesh  will  be  well  deve- 
loped and  tender,  and  as  easily  digested  as  it  is 
capable  of  being  rendered.    To  this  may  be  added, 
that  the  health  of  all  animals,  and  perhaps  especially 
of  the  pig,  depends  very  much  on  the  cleanly  con- 
dition of  the  skin,— the  due  ventilation,  drainage, 
and  purity  of  the  sty,— and  the  having  a  sufficient 
degree  of  exercise.    There  is  no  doubt  that  the 
system  of  shutting  up  pigs  in  small,  ill-ventilated, 
imperfectly  cleaned  styes,  which  is  so  prevalent  in 
England,  makes  pork  much  less  wholesome  and  less 
digestible  than  it  might  be,— or  that  the  flesh  of 
the  wild  animal  is  more  easily  digested  than  that 
of  the  tame  animal,  and  probably  for  this  reason 
chiefly.    Until  the  ventilation  and  drainage  of  stalls 
and  styes  are  properly  and  sedulously  attended  to, 
and  considered  to  be  of  first  importance,— until  due 
exercise  of  the  animal  be  permitted,  and,  if  need  be, 
enforced,— enough  has  not  been  done  to  render  the 
flesh  as  perfect  and  digestible  as  it  may  be ;  and 
these  matters  are  of  an  importance  only  secondary 
to  the  due,  careful  and  wholesome  feeding  of  the 
animal  throughout  life,  and  putting  it,  as  far  as 
circumstances  permit,  into  the  natural  conditions  of 
existence,  or  those  which  would  obtain  in  the  wild  state. 

The  meats,  and  indeed  all  animal  muscular  fibre, 
are,  generally  speaking,  more  digestible  if  broiled  on 
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a  gridiron, — still  less  so  if  roasted, — still  less  so  if 
boiled, — still  less  so  if  baked, — still  less  so  if  fried. 

The  reason  why  broiled  meat  is  so  much  more 
easily  digested  than  meat  that  is  cooked  in  any 
other  way,  is  almost  self-evident.     The  meat  is 
cooked  more  quickly,  and  more  uniformly.  When 
meat  is  roasted,  a  large  portion  is  cooked  at  once ; 
and,  in  order  that  the  internal  parts  may  be  suffi- 
ciently done,  the  outer  parts  must  be  over-done ; 
and  not  only  so,  but  rendered  hard  and  tough,  by 
their  long  exposure  to  so  elevated  a  temperature. 
In  a  large  joint  of  meat,  however  carefully  it  may 
have  been  roasted,  it  is  a  difficult  matter  to  find  a 
slice  which  is  sufficiently,  and  yet  not  too  much 
cooked.    It  is  a  well  known  fact  that  the  greater 
the  degree  of  cohesion  there  is  between  the  particles 
of  any  substance,  the  greater  must  be  the  force 
exerted  by  chemical  re-agents  to  act  upon  it.  Chalk 
is  acted  upon  and  dissolved  by  muriatic  acid; — if 
the  chalk  is  in  a  state  of  fine  powder,  the  action  is 
quick,  and  the  solution  is  speedily  efi'ected ; — if  it  is 
in  the  state  of  marble,  the  action  is  much  slower. 
The  solvent  must,  in  fact,  be  in  absolute  contact 
with  every  atom  of  the  chalk  before  it  can  dissolve 
it;  and  the  harder  the  mass  is,  the  greater  the 
degree  of  cohesion  between  its  particles,  the  more 
slowly  will  the  acid  penetrate  it, — for  the  outer 
atoms  must  be  dissolved,  before  the  acid  can  act  on 
those  within  them.    It  is  the  same  with  the  sto- 
mach: the  softer,  the  less  hard  and  resisting,  the 
sohd  article  of  food,  the  quicker,  other  things  being 
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equal,  will  the  stomacli  digest  it.  Lean  meat  tliat 
is  somewliat  under-done  is  more  digestible  than  if 
thoroughly  cooked,  and  for  the  obvious  reason,  that, 
in  the  latter  case  the  fibres  are  more  hardened, 
and  their  reduction  by  the  chemical  action  of  the 
stomach  rendered  by  so  much  the  more  difficult. 

^YoY  the  same  reason,  stews  and  hashes  ought  to 
be  forbidden  to  the  dyspeptic.    He  had  much  better 
eat  his  meat  cold,  on  the  second  day  of  its  appear- 
ance at  table,  than  incur  the  risk  of  having  it 
over-cooked,  by  being  warmed-up  again  in  any  of 
the  various  ways  that  cooks  and  cookery-books  are 
so  fond  of.    Any  observer  would  feel  little  hesita- 
tion in  saying,  that  there  are  few  dyspeptics  who 
can  eat  with  impunity  hashed  or  stewed  meats. 
This  should  be  urged  the  more  earnestly  on  the 
dyspeptic's  attention,  because  it  is  a  common  notion 
that  meat  "done  to  rags"  must  be  very  digestible. 
But,  if  the  toughened  fibres  are  to  be  eaten,  this  is 
very  far  from  being  the  case ;  if  the  gmvy  and  the 
jelly,  into  which  the  fibres  have  been  in  part  dis- 
solved, are  to  be  eaten,  and  not  the  fibres  them- 
selves, the  question  is  different,  and  will  be  considered 
presently.    Meat  done  to  r^gs  is,  however,  for  the 
most  part,  meat  on  which  heat  has  acted  to  such  a 
degree,  as  to  have  dissolved  the  substances  which 
connect  the  fleshy  fibres  together;  not  so  far  as  to 
have  dissolved  those  fibres,  but  only  so  far  as  to 
have  rendered  them  as  hard  and  tough  as  possible, 
and  so  to  render  then-  solution  by  the  secretions 
of  the  stomach  as  difficult  as  possible. 
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Other  objections  may  be  made  to  hashes  and  stews, 
in  addition  to  those  that  have .  been  mentioned. 
They  firequently — it  might  be  said,  commonly — con- 
tain much  fat,  skin,  &c. ;  they  are  a  mixture  of 
Hquid  and  sohd  food,  which  usually  disturbs  a  sto- 
mach that  is  out  of  health ;  a  large  amount  of  season- 
ing enters  usually  into  their  composition,  which  irri- 
tates the  disordered  stomach,  and  at  the  same  time 
communicates  a  false  appetite,  and  tempts  the  indi- 
vidual to  eat  more  than  the  stomach  can  digest 
without  inconvenience.  The  large  effect  upon  the 
digestion,  of  diminishing  the  necessity  of  masti- 
cation, and  depriving  the  stomach  of  the  important 
auxiliary  influence  of  so  much  saliva,  must  be 
another  reason  why  hashes  and  stews  should  be 
usually  forbidden  to  the  invalided. 

Boiled  meat  is  less  easily  digested  than  roasted 
meat.  This  may,  perhaps,  be  owing  to  the  extraction 
of  so  much  gravy  and  gelatine  from  the  meat,  and 
the  dryness  and  toughness  of  the  muscular  fibres 
consequent  on  the  loss  of  those  principles.  Whether 
this  be  true  or  not,  there  is  no  doubt  as  to  the 
correctness  of  the  opinion,  that  boiled  meat  is  not  so 
easily  digested  as  either  broiled  or  roasted  meat. 
Invahds  in  general,  and  especially  dyspeptics,  should 
be  forbidden  to  eat  boiled  meats.  This  is  indeed  a 
remarkable  change  from  ancient  dietetic  maxims; 
but  it  is  based  securely  on  observation  and  theory. 

Baked  meats  are  hkewise  difficult  of  digestion. 
This  is  to  be  ascribed  to  the  empyreumatic  oil,  into 
which  more  or  less  of  the  fatty  matters  are  converted 
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in  this  mode  of  cooking ;  and  the  empyreuma  may 
probably  be  owing  to  the  want  of  ventilation  in  ovens. 
If  the  great  object,  a  sufficiently  high  temperature, 
could  be  secured,  in  connection  with  free  ventilation, 
baked  meats  might  probably  be  as  digestible  as 
roasted. 

The  effect  of  burnt  fat  on  the  digestibility  of  meat, 
is  one  reason  why  fried  meat  is  digested  with  so 
much  comparative  difficulty.  There  is  another 
obvious  reason,  viz.,  that  the  fat  is  not  only  burned, 
but  the  fibres  of  the  meat  are  necessarily  soaked  in, 
and  intimately  mixed  with  it. 

Salted  meats  are  much  more  difficult  of  digestion 
than  fresh  meats.  The  salt  contracts  the  fibres,  and 
renders  them  tougher ;  and  they  yield  less  readily  to 
the  reducing  power  of  the  gastric  secretions.  When 
salted  meats  are  dried,  this  toughening  of  the  fibres 
is  still  farther  increased,  and  their  digestion  is  thereby 
rendered  still  more  difficult.  The  smoking  of  salted 
meats  rather  diminishes  their  digestibility  than  adds 
to  it. 

For  these  reasons,  cured  hams,  tongues,  &c.,  are 
by  no  means  easily  digested.  The  fibres  are  rendered 
hard  by  the  process  of  salting,  still  harder  by  that  of 
drying ;  and  they  yield  slowly  to  the  action  of  the 
stomach.  In  the  healthy  stomach,  this  may  be  of 
little  consequence.  Food  may,  perhaps,  remain 
many  hours  in  such  a  stomach,  without  occasioning 
any  disturbance  of  its  functions,  or  even  inconve- 
nience to  its  nerves.  The  consequence  is,  that 
salted  meat  forms  a  very  substantial  kind  of  food,  the 
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digestion  of  which  occupies  a  long  time;  and  it  there- 
fore satisfies  the  appetite  for  a  considerable  period. 
But  no  kind  of  food  will  remain  for  a  long  time 
quiescent  in  the  disordered  stomach;  and  any  article, 
the  digestion  of  which  is  tedious_,  will,  almost  neces- 
sarily, produce  disturbance. 

Bacon  has  been  much  vaunted  as  a  remedy  for 
indigestion.  In  the  large  majority  of  such  cases  it 
can  not  be  so ;  but,  on  the  contrary,  must  tax  still 
further  the  powers  of  the  stomach,  or  irritate  still 
further  its  tissues,  which,  under  such  circumstances, 
may  be  already  in  a  state  of  morbid  sensitiveness. 

Bacon  is  obtained  from  the  most  difficultly-digested 
of  the  meats,  the  fleshy  fibres  of  which  are  toughened 
by  the  salt  and  by  the  drying.    That  fat  is  rendered 
more  digestible  by  being  impregnated  with  salt,  is 
an  admitted  fact ;  and  this  must,  of  course,  qualify 
these  strictures  on  the  use  of  bacon.    But  the  lean 
of  bacon  is  rendered  more  difficult  of  digestion,  by 
the  same  process  that  has  increased  the  digestibility 
of  the  fat ;  and  the  fat  is  not  by  any  means  so  altered 
in  character,  as  no  longer  to  irritate  the  debihtated 
or  disordered  stomach.    I  have  no  hesitation  in  say- 
ing,  that  in  the   greater    number   of   cases  of 
dyspepsia,  bacon  does  harm.    It  must  do  harm  in 
all  cases  where  the  secretions  of  the  stomach  are 
either  deficient  in  quantity,  or  vitiated  in  quality, 
and  where  the  tissues  of  the  stomach  are  in  a  state  of 
irritation,  or  of  morbid  sensitiveness,  and,  h  fortiori, 
m  all  cases,  where  there  is  subacute  or  chronic  inflam- 
matory excitement;  in  fact,  when  the  indigestion 
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has  its  seat  in  the  stomach.    But  when  the  secretions 
of  the  stomach  are  sufficient  in  quantity,  and  healthy 
enough  in  character,  to  mix  with  the  food,  and  act 
on  it  chemically, — and  when  the  membranes  of  the 
stomach  are  not  in  a  state  of  irritability ;  and,  in 
short,  in  all  cases  where  the  food  is  duly  digested  by 
the  stomach,  is  ejected  from  it  in  the  proper  state 
into  the  bowels,  and  where  all  that  is  wanting  is  a 
stimulus  to  carry  the  mass  forward  through  the 
intestines,  the  laxative  properties  of  the  fat  and  salt 
contained  in  the  bacon  will  act  beneficially,  and  to 
such  cases  bacon  will,  no  doubt,  be  of  sendee.  It 
will  be  admitted,  that  such  cases  as  these  constitute 
a  very  small  minority  of  the  cases  of  dyspepsia.  If 
the  remote  causes  of  indigestion  are  considered,  the 
truthfulness  of  the  foregoing  will  be  still  more 
obvious.  Indigestion  is,  in  most  cases,  a  consequence 
of  neglected  exercise,  and  of  taking  more  food  than 
is  required  for  the  expenditure  of  the  system.  And, 
however  engendered,  dyspepsia  is  usually  accom- 
panied by  a  more  or  less  irritable  and  easily  excited 
condition  of  the  membranes   and  glands  of  the 
stomach ;  and  it  is  a  matter  of  much  importance  to 
avoid  food  that  will  directly  irritate  those  tissues  and 
organs,  or  the  digestion  of  which  will  give  them 
much  to  do.    These  constitute  strong  objections  to 
the  use  of  bacon — the  fat  of  which  is  so  highly 
carbonaceous,  and  so  difficultly  assimilated,  and  the 
salt  of  which  is  directly  stimulating — in  the  ordinary 
cases  of  dyspepsia. 

The  visceral  and  glandular  parts  of  animals,  such 
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as  brain/ heart,  liver,  kidney,  tongue,  tripe,  &c.,  are 
generally  diflS.cult  of  digestion.  The  sweet-bread 
(pancreas)  is  a  partial  exception  to  this  rule.  In  the 
case  of  many  invalids,  and  not  a  few  dyspeptics,  the 
sweet-bread  is  easily  digested.  It  is,  however,  ques- 
tionable whether  this  is  true  in  the  greater  number 
of  such  cases. 

Animal  food  is  almost  always  more  easily  digested, 
if  it  has  undergone  some  degree  of  putefractive 
change ;  at  least  to  such  a  degree  as  is  sufficient  to 
make  the  fibres  more  tender.  If  the  change  has 
proceeded  to  a  greater  extent  than  this,  it  generally 
induces  a  degree  of  nausea,  and  either  interrupts  or 
disturbs  the  digestive  process.* 

POULTRY. 

1.  Fowl.  I  3.  Duck.t 

2.  Turkey.  I  4.  Goose.f 

Birds  are  usually  more  digestible  in  proportion 
as  they  are  younger.  The  fibres  of  birds  not  only 
lose  the  greater  part  of  the  gelatinous  intermix- 
ture as  the  animals  become  older;  but  the  fibres 
become  harder,  and  tougher,  and  by  so  much  less  and 
less  digestible.  They  fm-nish  a  more  gelatinous  and 
less  fibrous,  a  lighter  and  less  nourishing  kind  of  food, 

*  The  power  of  the  gastric  juice  in  counteracting  and  correcting 
putrefaction  is  a  most  important  and  wonderful  provision.  Although 
more  remarkable  and  useful  in  some  animals  than  others,  as  for 
instance  in  those  that  feed  on  carrion,  it  is  nevertheless  sufficiently 
important  in  the  case  of  man.  But  for  this,  even  slightly  tainted 
food  absorbed,  unaltered  in  character,  into  the  circulation,  must 
have  acted  as  a  direct  and  almost  certain  poison. 
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when  they  are  young,  than  when  they  are  mature. 
Duck  and  goose  are  marked  in  the  table  as  being  of 
difficult  digestion.  It  is  an  observation  which  is 
applicable,  with  few  exceptions,  to  all  water-birds. 
They  are  much  fatter,  their  flesh  is  tougher,  and  it  is 
so  thoroughly  mixed  up  with  fatty  cellular  substance, 
that  the  civilised  stomach  must  be  in  a  state  of 
unusual  healthiness,  or  have  a  most  unusual  idiosyn- 
cracy,  to  be  capable  of  digesting  either  duck  or  goose, 
without  inconvenience. 

Domestication  is  admitted  to  have  much  effect  on 
the  flesh  of  the  gaUinaceous  tribe.    They  are  thus 
rendered  more  fleshy,  and  more  tender,  and  probably 
in  the  same  degree  more  digestible.    The  mode  of 
feeding,  and  other  circumstances  of  the  management, 
influence  likewise  the  digestibility  and  wholesome- 
ness  of  poultry.    There  is  no  doubt,  that,  whereas 
regular  and  adequate  feeding,  and  free  exercise  in  a 
pure  air,  adds  to  the  fleshiness  and  the  digestibility 
of  poultry,  confinement  and  over-feeding  adds  rather 
to  the  fat  than  the  flesh,  and  renders  it  less  easily 
digested.    As  in  other  cases,  the  more  necessarily 
difficult  of  digestion  the  species  may  be,  the  greater 
the  effect  of  the  mode  of  feeding;  and  ducks  and 
geese  are  more  affected  as  to  their  wholesomeness, 
by  insufficient  or  improper  food,  than  fowls  or  turkeys 
axe  found  to  be.    The  guinea-fowl  and  the  pea-fowl 
are  sufficiently  easy  of  digestion ;  although  not  so 
digestible  as  the  common  fowl. 

Poultry  is  more  easily  digested  when  broiled ;  is 
somewhat  less  digestible  when  roasted;  and  is  least 
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easily  digested  when  boiled.  The  less  it  is  mixed 
and  qualified  with  sauces  and  stuffing,  the  more 
easily  is  it  digested. 

As  to  the  pai'ts  of  animals  that  are  the  most  easily 
digested, — it  is  a  good  general  rule,  admitting,  of 
course,  of  some  few  exceptions,  that  the  fleshy  fibres 
which  are  least  used,  are  the  most  tender,  the  smaller, 
and  the  most  easily  digested.  Thus,  we  find  that 
the  loin  of  beef  and  mutton,  the  breast  of  poultry, 
and  the  thighs  of  game  birds,  are  usually  the  parts 
selected  for  their  tenderness,  and  consequent  digesti- 
bility. The  degree  to  which  any  part  is  free,  or  can 
be  separated,  from  skin,  fat,  or  cellular  membrane, 
influences  very  much  its  digestibility. 

The  eff'ect  of  confinement,  exposure  to  a  high 
artificial  temperature,  and  over-feeding,  on  the  flesh 
of  poultry,  is  particularly  remarkable  in  the  turkey 
and  the  goose,  and  especially  in  the  latter.  By  these 
means  the  hver  of  the  goose  becomes  three  or  four 
times  larger  than  its  natural  size,  owing  principally  to 
an  expansion  of  its  cells,  which  become  filled  with  fat. 
There  is  thus  produced  the  important  ingredient  of 
a  viand  much  prized  by  gourmands,  but  which  must 
be  necessarily  difiicult  of  digestion.  And,  although 
m  a  much  less  ratio  of  difficult  and  doubtful  digesti- 
bihty  than  the  PaCe  de  Foie  Gras,  it  is  questionable 
if  the  crammed  turkey,  the  enormous  proportions  of 
which  grace  our  tables  at  Christmas-time,  aff-ords  so 
easily  digested  a  flesh  as  the  bird  which  arrives,  by 
the  aid  of  natural  appetite  alone,  at  so  much  more 
moderate  a  degree  of  development. 
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1.  Hare,  hunted. 

2.  Partridge. 

3.  Pheasant. 

4.  Venison. 

5.  Grouse. 


GAME,  &c. 

6.  Ptarmigan,  Black-cock. 

7.  Hare. 

8.  Pigeon,  Lark,  &c. 

9.  Rabbit. 

10.  Woodcock,  Snipe,  &c.+ 


Game  is  generally  very  easily  digested.    The  long- 
billed  birds  are  tbe  exception  to  the  rule ;  and  they 
should  be  forbidden  to  the  decidedly  dyspeptic. 
Season  is  deservedly  and  universally  believed  to 
influence  in  a  remarkable  degree  the  digestibiUty 
of  the  wild  animals  that  are  used  as  food.    Age  like- 
wise adds  to  the  alkalescence  and  to  the  toughness 
of  the  flesh,  and  renders  it  by  so  much  less  diges- 
tible.   Broiling  or  roasting  are  the  preferable  modes 
of  cooking  game.;  but,  however  dressed,  if  young, 
and  in  season,  game  is  very  easily  and  quickly 
digested,  and  in  proportion  to  its  nutritiousness, 
seldom  gives  the  stomach  much  to  do.    The  distinc- 
tion which  is  made  in  the  table,  between  the  digesti- 
bility of  hare  that  has  been  killed  by  hunting,  and 
one  that  has  been  in  any  other  way  deprived  of  life, 
will  be  generally  admitted  to  be  correct.    The  place 
occupied  by  venison  in  the  table,  may  be  considered 
by  some  to  be  a  matter  of  doubt.    This  doubt  will 
be  found,  however,  to  be  attributable  to  the  mode  of 
cooking,  and  the  accompanying  sauces.    Few  who 
had  eaten  a  broiled  venison  steak,  would  have  reason 
to  find  fault  with  its  digestibility.    The  tamed  or 
home-fed  pigeon  and  rabbit  are,  probably,  if  kept 
in  good  health  by  proper  feeding  and  cleanliness. 
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much  more  digestible  than  the  wild  pigeon,  or  wild 
rabbit.    There  is  usually  less  of  -the  peculiar  flavour 
of  the  flesh,  which  may  depend  on  some  essential  oil, 
and  which  is  so  much  influenced  in  all  animals  by 
season,  age,  and  diet.    It  is  not  generally  the  case, 
however,  that  home-fed  animals  are  more  easily 
digested  than  wild  animals.    The  fact  that  game  is 
usually  so  easily  digested,  is  sufficient  proof  to  the 
contrary.     And  indeed,  in  general,  home-fed  or 
pastured  animals,  by  being  made  to  lead  artificial 
lives,  deprived  more  or  less  of  the  power  or  incH- 
nation  to  take  much  exercise,  or  the  necessity  for 
doing  so  reduced  by  good  pastures,  are  by  so  much 
rendered  less  easily  digestible.    As  exercise  expends 
the  redundancies  of  the  system,  and  maintains  in 
fuU  acti^dty  the  assimilating  organs,  it  renders  the 
muscular  fibre  more  developed,  firmer,  more  free 
from  fat  and  gelatinous  matters,  and  by  so  much 
more  nourishing,  and  more  digestible.     This  is  a 
rule,  however,  which  must  be  admitted  with  quaUfi- 
cation;  and  one  that,  on  the  one  hand,  probably 
depends  on  the  degree  to  which  the  home-feedino-  is 
carried,  and  to  which  due  exercise  is  interfered  wSh- 
and  on  the  other  hand,  on  the  readiness  or  difficulty 
with  which  the  wants  of  the  animal  are  supplied 
by  Its  own  exertions.    It  becomes,  in  fact,  a  question 
of  good  and  perfect  health,  attained  by  sufficient 
tood  and  adequate  exercise,  and  not  interfered  with 
an  accumulation  of  redundant  fat. 
The  animals  of  which  the  flesh  is  used  as  human 
tills  country,  are,  exclusively,  herbivorous  or 
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graminivorous.  Tlie  flesh  of  carnivorous  animals 
is  acrid  and  strong,  and  much  less  easily  digested. 
This  is  so  much  the  case  with  all  animal  products 
that  are  not  derived  directly  from  vegetable  sub- 
stances, or  from  food  consisting  of  a  large  propor- 
tion of  vegetable  substances,  that  it  is  said  by  many 
observers,  infants  will  refuse,  or  be  much  disordered 
by  the  milk  of  nurses,  who  live  too  much  on  an 
animal  diet. 

ANIMAL  PRINCIPLES. 

1.  Gravy.  I  3.  Fibrin. 

2.  Gelatin.  I  4.  Fatty  Matters.ff 

In  the  table,  the  common  animal  principles  are 
classed  in  the  order  of  their  relative  and  ordinary 
digestibility. 

Under  the  first  head,  gravy,  is  included  simple 
beef  tea,  made  very  strong,  from  lean  beef,-allowed 
to  cool,-the  fat,  then  risen  to  the  surface,  whoUy 
removed,-and  warmed  for  use,  with  the  addition 
of  only  a  few  pepper-corns,  and  a  httle  salt.  This  is 
a  kind  of  food  which  agrees  well  with  most  dyspeptic 
stomachs;  or,  at  all  events,  with  most  of^he  cases 
that  are  not  of  severe  character. 

This  should  not  be  confounded  with  the  degree  of 
digestibihty  of  broth ;  nor  should  the  question  of 
broth  be  mixed  up  with  that  of  soup,  which,  agam, 
is  a  matter  for  separate  consideration. 

Broth,  or  a  weak  decoction  of  the  more  soluble 
parts  of  animal  fibre,  seldom  agrees  with  the 
dyspeptic,  or  with  the  merely  feeble  stomach ;  and, 
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of  course,  more  seldom  with  the  former  than  with 
the  latter.  The  first  great  objection  to  broth  is  the 
fat,  of  which  it  almost  always  contains  more  or  less, 
unless  it  has  been  allowed  to  stand  until  quite  cold, 
and  the  fat  wholly  removed, — the  broth  being 
wai-med  again  for  use.  This  objection  may  be  thus 
easily  got  rid  off ;  the  next  to  be  mentioned  is  con- 
sequently of  more  importance.  It  will  usually  be 
found  in  the  case  of  the  dyspeptic,  and  not  unoften 
in  that  of  the  debilitated  invahd,  that  liquids  of  any 
sort,  provided  they  hold  nutrimentary  matter  in 
solution,  produce  a  sense  of  fulness  and  uneasiness 
of  stomach  dming  their  digestion,  even  when  they 
do  not  occasion  any  more  marked  symptoms  of  dis- 
turbance in  the  stomacVs  functions.  This  effect  is 
Yerj  apt  to  be  produced  by  all  sorts  of  unthickened 
slops.  It  may  be  that  they  dilute  too  much  the 
gastric  secretion,  or  that  their  bulk  causes  them  to 
be  less  readily  and  promptly  submitted  to  its  action. 
The  difficulty  with  which  those  hquids  holding 
alimentary  matters  in  solution  are  digested,  is  so 
general,  and  affords  so  few  exception's,  that  un- 
thickened chicken  broth,  or  mutton  broth,  should 
seldom  be  allowed  to  the  invalid  or  the  dyspeptic. 
When  thickened  with  arrow-root,  or  with  any  of 
the  simple  farinacea,  they  often  agree  sufficiently 
well,  and  form  a  light,  palatable,  and  nourishing 
diet. 

Broth  with  vegetables  in  it,  is,  for  reasons  which 
will  be  understood  by  referring  to  the  remarks  made 
under  that  class  of  substances,  highly  objectionable 
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in  the  case  of  the  invahded,  and  should  never  be 
eaten  by  the  dyspeptic. 

Gelatin  is^  in  general,  of  easy  digestion.  When 
the  stomach  is  labouring  under  mere  debility,  as 
during  convalescence  from  severe  and  exhausting 
illness,  it  is  usually  found  that  jelly,  made  from 
calves'  feet,  ivory  dust,  &c.,  is  a  grateful  and  palat- 
able, a  safe  and  unirritating  step,  from  farinaceous 
to  more  solid  animal  food.  But  this  remark  is 
hardly  applicable  to  the  dyspeptic  stomach,  which, 
if  suffering  from  debility,  is  seldom  suffering  from 
debility  alone.  When  the  gastric  secretions  are  either 
deficient  or  disordered, — when  the  stomach  is  irritable 
or  morbidly  sensitive, — and  still  more  if  the  organ 
be  in  a  state  of  subacute  inflammatory  excitement, 
jelly  wiU  usually  be  found  to  be  objectionable.  I 
must  say  that  I  would  rather,  speaking  generally,  see 
a  dyspeptic  patient  of  mine  eat  a  somewhat  underdone 
broiled  mutton  chop,  than  jelly  of  any  sort,  made  in 
any  way,  or  from  any  source.  If  the  views  of  Pro- 
fessor Liebig  are  correct,  and  that  they  are  mainly 
so  will  hardly  be  questioned,  gelatin  is  of  Httle  use 
as  food,  unless  to  repair  the  waste  of  the  gelatinous 
tissues.  But  these  tissues  constitute  a  very  large 
and  important  proportion  of  the  system;  and  the 
mere  business  of  ministering  to  the  restoration  of 
their  expenditure  might  well  be  a  reason  for  letting 
gelatinous  matters  form  a  part  of  the  food.  In  con- 
valescence from  illness,  when  the  skin  is  evidently 
attenuated,  and  the  cellular  tissue  as  evidently  wasted, 
and  in  part  absorbed,  the  usefulness  of  gelatinous 
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food  becomes,  in  this  ^dew,  very  apparent,  and  the 
propriety  of  the  time-honoured  custom  of  giving  jelly 
in  some  form  to  our  convalescent  patients  is  con- 
firmed,— however  doubtful,  it  may  still  be  maintained, 
is  the  propriety  of  allowing  gelatinous  food  to  the 
cases  of  dyspepsia. 

The  digestibility  of  fibrin  has  been  already  con- 
sidered under  the  heads  of  meat  and  of  gravy ;  the 
former  consisting  of  solid  fibrin,  and  the  latter  of 
fibrin  in  a  state  of  solution.     Its  ultimate  com- 
position,— differing  therein  very  little  from  the 
composition  of  albumen  and  casein, — is,  according 
to  Mulder:  Carbon  54-90,  Hydrogen  6-95,  Nitrogen 
15-89,  Oxygen  21-55,  Phosphorus  0-35,  Sulphur  0-36. 
The  three  animal  principles  convertible  into  protein — 
albumen,  fibrin,  and  casein — differing  very  little  from 
one  another  in  ultimate  composition,  and  being,  in 
fact,  convertible  into   one   another, — differ  from 
gelatin  especially,  in  containing  sulphur  and  phos- 
phorus as  essential  elements  of  their  constitution. 
Sulphur  and  phosphorus  do  not  appear  to  be  essential 
to  the  composition  of  the  purely  gelatinous  tissues  ; 
being  added  when  gelatin  is  about  to  be  converted 
into  the  bony  or  horny  textures,  besides  the  needful 
deposition  of  earthy  matter.    According  to  Mulder, 
the  ultimate  composition   of  gelatin  is: — Carbon 
50*048,  Hydrogen  6-643,  Nitrogen  18*388,  Oxygen 
24-921.    "For  the  same  amount  of  Carbon/'  savs 
Professor  Liebig,  "  Gelatin  contains  more  Nitrogen, 
Hydrogen,  and  Oxygen,  than  the  constituents  of  the 
blood.    We  may  suppose,  that  by  the  separation 
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of  a  certain  quantity  of  these  elements  from  the 
gelatin,  a  body  may  be  obtained,  wbicli,  in  reference 
to  the  proportion  of  Carbon,  Nitrogen,  Hydrogen, 
and  Oxygen,  shall  have  a  composition  identical  with 
that  of  the  constituents  of  blood ;  but,  so  far  as  our 
knowledge  extends,  we  are  not  acquainted  with  any 
process  in  the  organism  by  which  such  a  compound 
could  be  supplied  with  the  sulphur,  in  which  it  is 
deficient."  (Op.  Citat.  3rd  edition) .  In  other  words, 
on  a  large  scale,  the  albuminous  tissues  could  not  be 
renewed  by  means  of  gelatin.  On  a  small  scale,  and 
for  a  special  purpose,  this  may  be  done,  and  is 
probably  often  done;  but  it  would  seem  that,  in 
such  a  case,  some  other  part  of  the  economy  must 
be  deprived  of  carbon  and  sulphur  in  the  same  pro- 
portion. 

Fatty  matters  are  placed  lowest  in  the  table,  and 
marked  as  being  considered  to  be  very  indigestible. 
Fat  is  with  difficulty  reduced  to  chyme  by  the  action 
of  the  gastric  juice;  and,  failing  its  due  and  perfect 
reduction  in  a  given  time,  is  apt,  or  almost  certain, 
to  derange  and  irritate  the  stomach  and  its  functions, 
producing  acrid  secretions,  and  increasing  the  quan- 
tity of  the  gastric  secretions  at  the  same  time  that 
their  quality  is  deranged;  and  thus  an  additional 
irritant  of  the  stomach  is  produced,  besides  that  of 
the  slowly  and  imperfectly  assimilated  fat.  The 
digestibility  of  fat  is,  moreover,  much  affected  by  the 
mode  in  which  it  is  cooked.  If  unduly  heated,  it 
becomes  partially  decomposed,  and  it  is  by  so  much 
rendered  less  digestible;  and  if  too  much  cooked. 
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although  not  unduly  heated,  it  becomes  harder,  and 
by  so  much  less  easily  digested..  The  effect  of  the 
vegetable  acids  in  promoting  the  digestibility  of  fat, 
and  likewise  the  similar  influence  of  the  common 
culinary  salt,  are  very  great  and  remarkable,  and  will 
have  to  be  mentioned  in  their  proper  place  hereafter. 
The  opinions  as  to  the  advisability  and  necessity  of 
eating  fat,  have  been  much  modified  by  the  recent 
chemical  views  of  its  uses  in  the  economy.  Containing 
no  nitrogen,  fat  subserves  no  purpose  in  repairing  the 
waste  of  the  system :  its  single  purpose  is  to  supply 
carbon  for  the  respiratory  process  ;  and  thus  is 
explained  the  long  known  and  admitted  fact,  that  fat 
may  be  eaten  with  much  less  risk  of  immediate  or 
eventual  derangement  from  it,  in  cold  than  in  hot 
weather, — and  the  degree  to  which  it  is  consumed 
in  colder  latitudes,  becomes  hence  intelligible.  And 
again,  by  this  view,  the  effect  of  an  undue  pro- 
portion of  fat  in  the  diet,  in  surcharging  the  system 
with  carbon,  in  overloading  the  liver  with  work,  or 
oppressing  it  with  its  own  accumulations,  producing 
or  adding  to  hepatic  derangements, — an  effect  so 
long  known,  and  so  universally  allowed, — finds  a 
valuable  and  satisfactory  explanation. 

The  ultimate  composition  of  fat  differs  in  some 
small  degree,  according  to  the  animal  from  which  it 
is  obtained,  and  probably  according  to  the  part  of  the 
animal  that  it  is  obtained  from.  And  it  is  certainly 
true,  that  the  fat  of  different  animals,  and  of  different 
parts,  differs  in  its  digestibility.  Fat  may  be  said  to 
contain— Carbon  79,  Hydrogen  Hi,  Oxygen  9^. 
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Turtle  remains  to  be  spoken  of  in  this  place,  as  an 
animal  matter  of  some  importance  as  an  article  of 
food, — and  one  that  seems  likely  to  become  more  im- 
portant, from  the  increasing  facilities  of  communi- 
cation between  distant  parts  of  the  world,  and  from 
the  application  of  the  simplest  scientific  knowledge  to 
the  preservation  of  food,  by  inclosing  it  in  air-tight 
tin  cases.  Turtle,  as  presented  in  carefully  made 
soup,  is  a  more  nourishing  article  of  food  than  its 
merely  gelatinous  constitution  would  serve  to  explain. 
It  probably  contains  a  considerable  proportion  of 
albuminous  matter.  In  proportion  to  the  degree  of 
its  nutritiousness,  it  is  by  no  means  difficult  of  diges- 
tion, and  is  not  usually  apt  to  irritate  the  stomach, 
when,  in  common  with  the  rest  of  the  svstem,  it  has 
been  weakened  by  rapidly  expending  indisposition. 
For  dyspeptic  cases,  turtle  would  be  a  more  than  doubt- 
ful article  of  food ;  but  when  people  are  suflPering  from 
loss  of  power,  and  perhaps  from  a  loss  of  the  gela- 
tinous and  carbonaceous,  rather  than  the  protein-r 
producing  substances,  turtle-soup  will  often  prove 
to  be  a  valuable  prescription. 

Soup  in  general  is  much  more  easily  digested  than 
broth, — supposing  that  soup  is  distinguishable  from 
broth  by  containing  more  animal  matter  and  less 
water,  and  by  consisting  of  a  mixture  of  gelatin  and 
gravy,  instead  of  gravy  only.  A  valuable  article  of 
diet  for  invalids  may  be  made  by  mixing  beef  tea 
with  calves^  foot  jelly,  flavouring  the  compound 
according  to  circumstances  and  taste.  When  not 
otherwise  objectionable,  the  addition  of  a  small  quan- 
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tity  of  sound  old  white  wine  to  this,  not  only  makes 
it  much  more  palatable,  but  greatly  promotes  its 
digestibility.  When  thus  intimately  mixed  with 
ahmentary  matter,  wine  is  necessarily  much  less 
likely  to  prove  unduly,  or  even  perceptibly  stimu- 
lating, than  when  taken  in  almost  any  other  way. 
The  importance  of  separating  all  the  fat  from  soups 
in  general,  is  as  great  as  in  the  case  of  broth ;  and 
it  is  generally  better  understood  in  this  case,  and 
more  fullv  carried  out. 

Regarded  as  an  article  of  food  to  be  occasionally 
resorted  to  for  the  restoration  of  the  feeble  and 
invalided  to  health  and  strength,  soup  presents  a 
very  different  question  to  that  of  its  forming  the  pre- 
liminary of  the  daily  dinner, — when,  eaten  very  hot, 
and  highly  charged  with  spices,  it  becomes  neither 
more  nor  less  than  a  stimulus  to  appetite  and  the 
primary  digestion.  In  this  view,  soup  is  liable  to 
the  same  animadversions  as  any  other  stimulus, 
and  may  be  judiciously  used,  or  abused  so  grossly  as 
to  involve  the  ultimate  penalty  of  repletion,  plethora, 
and  deranged  health.  In  general,  the  appetite  and 
digestion  should  be  sufficiently  good  to  secure  enough 
food  and  its  due  assimilation,  to  meet  the  wants  of  the 
system;  and  if  any  such  habitual  stimulus  appears 
to  be  necessary,  there  must  be  something  radically 
wrong,  which  should  be  regulated  and  corrected  by 
appropriate  means. 
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1.  Whiting. 

2.  Haddock. 

3.  Cod. 

4.  Sole  and  Flounder.+ 

5.  Lobster  and  Crab.-t* 

6.  Oyster,  raw.f 


as  Trout,  &c.t  f 

8.  Turbottt 

9.  Salmon. tf 

10.  Mackerel.f  f 

11.  Oyster,  cooked. + 

12.  Herring  and  Sprat.f  f 


7.  Fresh-water  Fish  in  general, 


Taken  in  the  aggregate,  j&sh  may  be  thus  classed 
as  to  the  usual  degree  of  their  relative  digestibility  : — 
1st,  white-fleshed  fish;  2nd,  flat-fish;  3rd,  shell -fish; 
4th,  fresh-water  fish ;  5th,  red-fleshed  fish ;  and, 
lastly,  the  more  oleaginous  fish. 

The  more  greasy  the  fish,  and  the  greater  the 
proportion  of  gelatin  between  its  fibres,  the  more 
difficult  it  is  of  digestion.  Hence  it  is  not  only  the 
rich  and  fat  fish  that  disagree  with  the  disordered 
stomach.  It  is,  perhaps,  owing  to  the  great  quantity 
of  gelatin  they  contain,  that  fish  so  commonly  disturbs 
the  stomach  of  the  dyspeptic,  and  that  some  are  not 
able  to  digest  at  all.  This  is  more  probably  owing, 
however,  to  the  nature  of  the  pecuhar  animal  matter 
on  which  the  flavour  depends,  or  to  the  greater  or  less 
degree  of  oiliness  of  every  kind  of  fish ;  or  it  may  be 
partly  ascribed  to  the  watery  character  of  the  fibres. 

It  is  undoubtedly  true,  that  when  the  stomach  is 
in  such  a  state  as  not  to  bear  much  liquid  food,  it  will 
seldom  be  able  to  digest  fish  without  inconvenience. 
Fish  ought  always  to  be  eaten  with  a  considerable 
quantity  of  salt :  it  greatly  facilitates  the  digestion. 
Salted  fish,  however,  is  much  more  difl^icult  of  diges- 
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tion  than  fresh  fish.  When  salt  is  eaten  with  fresh 
fish,  the  fibres  are  not  hardened  by  the  salt ;  and  the 
only  efi'ect  of  the  salt  is  to  stimulate  the  stomach  so 
far,  as  to  promote,  or  produce,  its  speedy  digestion. 
In  the  case  of  salted  fish,  the  fibres  are  very  percep- 
tibly hardened  by  the  process;  and,  whether  owing 
exclusively  to  this  or  not,  salted  fish  is  much  more 
difficult  of  digestion  than  fresh  fish.  The  more 
greasy  the  fish,  the  more  salt  should  be  eaten  with 
it ;  and  vinegar  is  usually  a  palatable  and  advisable 
addition.  It  answers  the  same  end  as  salt,  in  cor- 
recting the  effect  of  the  fat.  Sec.  This  only  applies 
to  such  stomachs  as  can  bear  a  moderate  quantity  of 
acid  without  inconvenience. 

I  have  affixed  a  double  mark  to  some  of  the 
articles  in  the  above  table,  to  express  my  opinion  of 
the  extreme  difficulty  of  their  digestion.  Oysters 
are  usually  thought  to  be  of  easy  digestion.  I  have 
been  led  to  form  an  opposite  opinion.  I  think  even 
raw  oysters  to  be  more  than  questionable,  if  the  sto- 
mach is  in  any  degree  out  of  order;  but  cooked 
oysters  are  anything  but  easily  digested,  and  they 
should  be  shunned  by  every  valetudinarian. 

The  observation  as  to  difficulty  of  digestion,  is 
apphcable  to  all  the  different  kinds  of  shell-fish. 
Muscles,  cockles,  &c.,  are  less  easily  digested  than 
oysters.  Prawns,  shrimps,  cray-fish,  &c.,  like  the 
lobster  and  the  crab,  have  hard  and  close  fibres 
that  are  not  readily  dissolved  by  the  gastric  secre- 
tions. The  character  of  the  fibres  will  afford  a 
trustworthy  guide,  other  circumstances  being  equal, 
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to  the  digestibility  of  tlie  different  kinds  of  fish, 
when,  from  their  being  less  generally  nsed,  or  from 
a  fear  of  confusion,  certain  kinds  are  not  found  to 
be  enumerated  in  the  table.  For  example:  the 
denser  fibres  of  the  skate  render  this  fish  less  diges- 
tible than  the  turbot,  and  the  same  circumstance 
makes  the  halibut  less  digestible  than  the  salmon. 

Fish  is  much  less  nourishing  than  other  animal 
fibre ;  and  on  this  account,  in  some  cases  of  undue 
repletion,  might  advisably  form  a  part  of  the  usual 
diet,  or  be  had  recourse  to  as  an  occasional  or  frequent 
substitute  for  meat,  on  the  principle  of  a  semi-fast. 
It  may  have  been  on  this  principle,  as  well  as  that  of 
mortifying  the  inclination  and  appetites,  that  fish 
was  originally  enjoined  in  the  case  of  some  commu- 
nities, to  be  used  on  certain  days,  or  at  certain 
seasons,  instead  of  meat.    The  objections  to  ordering 
fish  instead  of  meat  are,  necessarily,  the  risk  of  taxing 
unduly  the  powers  of  the  system  to  assimUate  it,  and 
of  irritating  the  digestive  organs  by  the  extra  duty. 
Supposing  the  case  to  be  otherwise  such  a  one  as 
renders  the  occasional  or  frequent  substitution  of  fish 
instead  of  meat  advisable,  the  effect  on  the  digestive 
organs  must  be  watched  with  care,  and  the  fish  be 
forbidden  if  its  digestion  should  occasion  disturbance 
or  irritation.    There  is  no  doubt,  moreover,  that, 
even  when  assimilated,  a  fish  diet  may  derange  the 
excretions,  and  indirectly  irritate  the  excretory  organs, 
especially  the  kidneys;  and  this  may  have  to  be  borne 
in  mind,  as  a  probable  reason  why  fish  might  be 
justifiably  forbidden  to  some  invahds,  or  why  it  might 
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be  very  properly  or  necessarily  discontinued,  when 
otherwise  apparently  indicated. 

Broiling  and  boiling,  especially  perhaps  the  latter, 
are  undoubtedly  the  most  wholesome  and  easily 
digested  ways  of  cooking  fish.  Fried  fish,  from 
being  cooked  in  boiling  butter  or  fat,  is  much  less 
digestible.  If  the  fish  be  not  of  a  greasy  character, 
broihng  is  the  most  digestible  way  of  cooking  it ; 
if  greasy,  the  fat  is  rendered  more  or  less  empyreu- 

matic,  and  by  so  much  less  wholesome,  by  broiling,  

and  boiling  is  then  the  best  way  of  cooking  it.  With 
the  exception  of  salt,— and  in  the  case  of  greasy  fish, 
of  vinegar,— all  addition  to  fish,  in  the  form  of  sauce 
or  condiment,  of  necessity  renders  its  digestion  more 
difficult.  The  melted  butter  with  which  fish  is  almost 
invariably  eaten,  must  render  it  less  digestible  ;  and 
the  dyspeptic  who  will  eat  fish,  should  not  add  butter 
to  it  in  any  form. 


MILK. 


1.  Whey. 

2.  Milk,  skimmed. 

3.  Milk,  unskimmed. 

4.  Cream. 


5.  Cm-d. 

6.  Butter. 

7.  Cheese. 

8.  Cream-cheese. 


The  composition  of  milk  varies  very  much  in 
different  species  of  animals,— and  in  the  same  species, 
and,  -indeed,  in  the  same  individual,  at  diff'erent 
times.  In  one  of  the  analyses  of  Simon,  which  may 
be  taken  as  a  mean,  he  found  cow's  milk  to  contain— 
water,  857  ;  and  solid  constituents,  143.  Of  the 
latter,  he  found  4-0  to  be  butter,  72  casein,  28  sugar 
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and  extractive  matter,  and  the  remainder  to  consist 
of  fixed  and  earthy  salts. 

It  is  one  of  the  most  curious  announcements  of 
chemistry,  that  milk  contains  all  the  elements  of 
respiration  and  nutrition,  arranged  in  the  same  way 
as  we  find  them  in  the  multiplied  articles  of  animal 
and  vegetable  food, — ^these  being  presented  in  milk, 
in  the  due  proportion  required  for  the  respiration, 
nutrition,  and  growth  of  the  young  animal.  Milk 
contains  fat  (cream  —  butter),  which  is  destitute 
of  nitrogen,  and  only  subserves  the  respiratory 
process;  casein,  (cheese),  which  contains  nitrogen, 
and  serves  the  purposes  of  nutrition  and  growth ; 
and  sugar,  which  is  another  of  the  organised  princi- 
ples which  contain  no  nitrogen,  and  are  therefore  not 
capable  of  being  converted  into  the  organs  and  tissues 
of  the  body.    Thus  is  the  young  animal  supplied  with 
a  sufficiency  of  carbonaceous  food,  to  minister  to  its 
respiration  and  to  the  maintenance  of  its  elevated 
temperature,  without  the  necessity  of  expending  either 
the  nitrogenised  aliment,  or  the  tissues  of  the  body, 
for  this  single  pm^pose, — or  farther  than  its  little  and 
comparatively  feeble  movements  enable  it,  without 
disadvantage,  to  accomplish  j  and  thus  is  the  nervous 
system  of  the  young  animal  enabled  to  refresh  its 
powers  by  frequent  and  long  sleep,  during  which  the 
great  vegetative  functions  of  developing  the  organs 
and  tissues,  perfecting  their  formation,  and  adding  to 
the  size  of  them  severally,  go  on  without  drain  or 
interruption,  from  the  nervous  power  being  expended 
either  on  the  mental,  sentient,  or  motor  functions. 
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It  may  be  added,  that  the  milk  of  diiBPerent  animals 
contains  a  different  proportion  of  the  simply  carbona- 
ceous and  the  nitrogenised  constituents  ;  and  this 
evidently  for  the  purpose  of  adapting  it  to  the  wants 
of  the  young.  When  the  young  are  more  torpid,  and 
less  strong,  and  less  fully  developed  at  birth,  there  is 
the  larger  proportion  of  carbonaceous  matter  in  the 
milk,  to  serve  the  purpose  of  respiration  without  the 
necessity  of  making  such  exertions  as  their  feeble 
systems  are  not  capable  of ;  and,  on  the  other  hand, 
the  milk  contains  more  of  the  nitrogenised  constitu- 
ents, when  intended  as  food  for  those  animals  which 
are  more  fully  developed  at  birth,  and  are  capable  of 
almost  immediate  exertion.  And  what  is  even 
more  surprising  than  this,  is  the  long  known  fact, 
that  the  milk  differs  according  to  the  age  of  the 
young  animal  for  whose  sustenance  it  is  provided; 
containing  at  first  a  larger  proportion  of  fat  and 
sugar,  and  subsequently  the  proportion  of  these 
respiratory  aliments  diminishing,  and  that  of  the 
casein — the  nitrogenised  aliment — being  largely 
increased.  There  is  no  doubt,  that  the  digestibility 
of  the  milk  of  different  animals  in  the  human  stomach 
is  much  affected  by  this, — or  that,  even  in  the  case  of 
cow's  milk,  it  becomes  more  or  less  digestible  accord- 
ing to  its  relative  composition. 

"While  speaking  of  the  diet  of  the  yoimg,  it  may 
be  observed,  that  an  acquaintance  with  the  researches 
and  views  of  chemistry  is  of  much  importance  in 
reference  to  this  question ;  and  that  proof  is  con- 
tinually being  afforded,  how  great  is  the  danger  of 
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an  ignorance  of  the  circumstance,  that  neither  sugar, 
fat,  nor  gelatin  (except  in  so  far  as  the  gelatinous 
tissues  are  concerned)  appear  to  contain  the  elements 
of  nutrition ;  that  this  is  absolutely  so  in  the  case  of 
oily  and  saccharine  matters ;  and  that,  in  regard  to 
gelatin,  if  it  is  convertible  into  the  non-gelatinous 
tissues  at  all,  it  must  be  at  a  much  greater  cost  and 
difficulty  to  the  assimilating  powers  of  the  system. 
It  is  not  to  be  doubted,  that  many  children  have 
been  atrophied,  and  probably  lost,  from  their  food 
being  confined  to  such  articles  of  diet  as  starch, 
sugar,  butter,  and,  perhaps  it  may  be  added, 
gelatin :  substances  incapable  of  doing  more  than 
minister  to  the  respiratory  functions,  or  renew  the 
gelatinous  tissues,  and  not  fitted  to  repair  the  general 
waste  and  expenditure  of  the  body.  It  should  be 
impressed  on  the  minds  of  parents  and  nurses,  that, 
whereas  one  great  danger  arises  from  overloading 
the  systems  of  children,  and  so  deranging  their 
susceptible  and  easily-disturbed  economy,  there  is  a 
greater  danger  of  possible  occurrence :  that  of  not 
giving  them  such  food  as  contains  a  sufficiency  of 
nitrogen  to  meet  the  wants  of  the  system,  and  main- 
tain its  health  and  power.  Children  are  often  found 
to  do  well  upon  a  minimum  amount  of  azotised  food, 
until  the  periods  of  the  first  or  the  second  denti- 
tion, when  the  extraordinary  call  upon  the  system 
for  the  development  of  the  roots  of  the  teeth,  and  the 
consequent  protrusion  of  the  teeth  through  the  gums, 
is  not  adequately  met,  or  only  ministered  to  at  the 
expense  of  the  rest  of  the  body, — and  dentition 
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becomes  slow  and  defective,  and  the  health  evidently 
impaired.    The  possibility  of  an.  extra  quantity  of 
fibrinous  aliment, — or  such  aliment  as  is  reducible  to 
protein  out  of  the  hody,  and  by  consequence  con- 
vertible into  organ  and  tissue  within  it, — being 
required  at  this  period  of  life,  should  be  borne  in 
mind.  There  is,  moreover,  as  great  a  risk  of  children 
being  supplied  with  an  undue  quantity  of  simply 
carbonaceous  food,  as  of  their  being  furnished  with 
too  scanty  a  proportion  of  azotised  food.    The  con- 
sequence of  this  error,  whether  in  the  years  of 
growth  or  in  after-life,  must  be  to  surcharge  the 
system  with   carbon, — to  diminish  unwisely  the 
instinct  and  necessity  for  muscular  exercise,  by 
supplying  without  its  intervention  the  whole  of  the 
carbon  wanted  for  respiration, — to  render  the  system 
torpid, — to  overwork  the  great  emunctory  of  carbon, 
the  hver, — to  derange  its  great  processes, — to  render 
the  bile  less  fitted  for  its  important  duties,— and, 
finally,  to  disturb  the  digestion,  and  thus  affect  the 
healthiness  of  the  whole  economy.   This  shews  fully, 
that,  independently  of  the  primary  risk  of  fatty 
matters  and  sugar  deranging  the  stomach  by  any 
difficulty  in  their  digestion,  they  are  apt  to  injure 
eventually,  by  unduly  taking  the  place  of  the  azotised 
elements,  and  by  so  much  making  the  functions  of 
the  body  sluggish,  and  prone  to  take  on  morbid  action . 
Inasmuch  as  starch  is  easily  digested,  and  rarely 
irritates  even  the  dyspeptic  stomach  if  not  taken  in 
imdue  quantity  at  a  time,  the  risk  of  using  this  great 
respiratory  aliment  is  reduced  to  that  of  surcharging 


114  RESPIRATORY  ALIMENT. 

the  system  witli  carbon.    Such  diet  is  necessarily 
more  wanted  by  the  sedentary  than  the  active ; — 
more  wanted  after  the  years  of  growth  are  completed 
than  during  those  years.    In  laborious  lives,  the 
constant  expenditure  caused  by  muscular  exercise 
may  well  nigh  furnish  carbon  enough  for  the  pur- 
poses of  respiration  from  the  expenditure  of  tissue, 
and  the  diet  might,  perhaps,  consist  almost  exclu- 
sively of  nitrogenised  substances.    An  inactive  hfe 
would  have  been  almost  impossible,  without  the  aid 
of  such  food  as  ministers  exclusively  to  the  respira- 
tory process ;  and  man  must  have  laboured  not  only 
for  his  pleasures,  or  for  his  daily  sustenance,  but  for 
the  expenditure  of  so  much  of  his  own  frame-work 
as  would  furnish  the  carbon  necessary  to  maintain 
the  temperature  of  his  body ;   and  this  would  be 
still  more  the  case,  when,  inadequately  clothed  and 
not  warmly  housed,  his  surface,  at  least  in  the  colder 
latitudes,  would  be  exposed  to  much  and  rapid  loss 
of  temperature,  by  day  and  night,— rendering  a  hfe  of 
almost  unceasing  exertion,  a  necessity  of  existence. 
Thus,  step  by  step,  has  man,  in  his  successive  genera- 
tions, earned  for  himself  the  power  of  maintaining  his 
elevated  temperature,  with  longer  intervals  of  repose 
and  quiet,— the  power  of  making  his  body  subserve 
more  and  more  the  purposes  of  its  great  tenant,— 
the  power  of  devoting  life  to  intellectual  pursuits,  of 
expanding  and  elevating  the  nobler  capabihties  of 
his  nature.    It  is  indeed  curious,  and  an  abundant 
cause  for  wonder  and  gratitude,  to  contrast  the 
barbarous  inhabitant  of  the  colder  latitudes,  living 
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chiefly  on  the  animals  he  might  slaughter  in  the 
chase,  half  clothed,  and  coldly  housed, — passing  all 
his  waking  hours  in  constant  exertion,  to  procure 
the  precarious  means  of  his  sustenance ;  and,  even  if 
the  chance  slaughter  of  some  larger  animal  set  him 
temporai'ily  above  the  immediate  pressure  of  want 
for  some  days  or  weeks,  nevertheless  compelling  him, 
by  his  instincts,  to  continue  his  days  of  toil,  for  the 
maintenance  of  his  bodily  heat,  by  the  adequate 
expenditure  of  tissue  to  furnish  the  carbon  requisite 
for  the  consumption  of  the  respired  oxygen; — to 
contrast  such  a  slave  to  the  body's  necessities,  with 
civihsed  man, — raised  above  the  pressure  of  want  by 
agriculture, — sated  with  variety  by  commerce, — the 
temperature  of  his  body  largely  preserved  by  abun- 
dant clothing  and  well- warmed  houses, — his  respira- 
tory carbon  supplied  adequately  by  vegetable  food,— 
his  need  of  muscular  exercise  reduced  to  the  question 
of  expending  what  is  necessary  of  the  tissues,  to 
make  way  for  their  timely  repair  and  renewal, — and 
the  large  balance  of  his  days  of  life  left  at  his  dis- 
posal, for  the  cultivation  of  his  intellect,  and  the 
enlargement  of  his  mental  and  physical  resources, 
and  the  placing  himself  and  his  fellow  men  on  still 
higher  vantage  ground,  for  the  elevation  and  im- 
provement of  the  moral  and  intellectual  nature. 

Milk  seems,  of  all  kinds  of  animal  food,  to  be  that 
which  is  the  most  natural,  and  the  one  that  would 
therefore,  d,  priori,  strike  the  mind  as  being  likely 
to  be  most  easily  digested.  It  does  agree  with  the 
stomachs  of  most  people ;  its  use  being  attended 
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with  only  one  inconvenience^  and  this  does  not  by 
any  means  always  obtain.    It  often  constipates  the 
bowels,  and  thus  deranges  the  digestive  processes. 
This  is  less  likely  to  happen,  if  the  milk  is  thickened 
with  flour  or  oatmeal ;  and  then  it  forms  a  diet  which 
most  people  like,  and  which  is  very  generally  whole- 
some.   Such  addition,  moreover,  renders  milk  more 
easily  digested.    The  beneficial  effect  of  the  flour, 
or  the  oatmeal,  on  the  digestion  of  milk,  is  partly 
owing  to  the  mere  thickening, — the  use  of  which  in 
facilitating  the  digestion  of  liquid  food  has  already 
been  spoken  of;  but  it  acts  chiefly  by  preventing 
milk  from  curdling  in  large  masses  in  the  stomach. 
Milk  is  curdled  by  the  gastric  juice  before  it  is 
digested.    The  effect  of  the  flour,  or  the  oatmeal,  is 
to  separate  the  milk,  and  cause  it  to  be  curdled  in 
small  portions,  instead  of  being  formed  into  large 
masses  of  curd.    The  way  in  which  this  must  add  to 
the  digestibility  of  milk,  must  be  sufficiently  obvious. 
A  diet  that  is  usually  considered  palatable,  and 
which  agrees  well  with  those  who  can  take  milk  in 
any  form,  is  made  of  equal  parts  of  skimmed  milk 
and  barley  water ;  to  which  a  little  sugar  or  lemon- 
peel,  either  or  both,  forms  a  grateful  and  not  unwhole- 
some addition. 

Milk  is,  of  all  kinds  of  food,  the  one  which  is  the 
best  adapted  to  children ;  and  it  should  mainly  con- 
stitute the  principal  meal, — which,  at  all  ages,  ought 
to  be  the  breakfast. 
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Cream,  the  more  oleaginous  part  of  milk,  whicli, 
from  its  lower  specific  gravity,  spontaneously  sepa- 
rates from  milk,  and  rises  to  the  surface  when  it  has 
been  allowed  to  remain  at  rest  for  some  hours,  con- 
sists of  butter,  casein,  and  whey.  These  several 
constituents  of  cream  vary  somewhat  in  their  relative 
proportions :  they  are  stated,  on  the  authority  of 
Berzelius,  to  be — butter  casein  3-i,  and  whey  92 
per  cent. 

There  is  a  saying  very  prevalent  in  Derbyshire, 
that  "cream  is  lighter  than  milk;'^  implying  that 
it  does  the  stomach  less  harm,  and  is  more  easily 
digested,  because  it  swims  on  the  top  of  the  milk. 
To  whose  strange  abuse  of  the  meaning  of  the 
word  light,  the  public  is  indebted  for  the  singular 
opinion,  I  do  not  know.  If  respectable  for  its 
antiquity,  it  certainly  is  so  on  no  other  account. 
If  it  were  true,  that  the  more  specifically  hght  the 
substance,  the  more  easily  it  is  digested,  butter,  or 
fat,  or  oil,  would  be  more  easily  digested  than  would 
water.  This  would  scarcely  have  been  noticed  at  all, 
had  it  not  been  for  the  personal  knowledge  I  have 
of  its  being  so  prevalent  a  notion  in  this  county, 
and  had  I  not  seen  repeated  instances  of  its  injurious 
consequences.  Cream  is,  of  course,  much  less  diges- 
tible than  milk. 

Curd  (casein)  is  separated  from  milk  by  the  addi- 
tion of  acids ;  and  it  separates  from  it  when  milk 
undergoes  spontaneous  decomposition,  or  when  the 
decomposition  is  accelerated  by  the  addition  of  a 
ferment,  or  an  organised  and  azotised  matter  which 
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is  itself  in  a  state  of  molecular  movement^  and  in 
the  act  of  undergoing  decomposition.  The  casein 
of  milk  appears  to  be  held  in  solution  by  means  of 
an  excess  of  potash.  Milk  presents  an  interesting 
example  of  the  spontaneous  decomposition  of  animal 
matter.  When  exposed  to  the  air,  the  first  change 
seems  to  take  place  in  the  casein  and  from  this  it  ex- 
tends to  the  saccharine  matter ;  the  sugar  is  partially 
converted  into  lactic  acid,  by  which  the  remainder 
of  the  casein  is  coagulated;  the  decomposition  pro- 
ceeds, and  the  sugar  is  at  length  entirely  changed 
into  lactic  acid,  &c. 

According  to  Scherer,  the  analysis  of  casein,  as 
obtained  from  fresh  milk,  is— carbon  54-825,  hydro- 
gen 7-153,  nitrogen  15-628,  oxygen  and  sulphur 
22-394. 

Curd  is  less  easily  digested  than  cream,  and  is 
much  less  digestible  than  whey,  or  than  skimmed 
or  unskimmed  milk.    Curd  is,  however,  more  easily 

digested  than  butter. 

Whey,  which  is  the  remainder  when  the  curd  has 
been  separated  from  milk,  is  usually  an  easily  di- 
gested and  grateful  beverage.  It  still  contains  much 
of  the  saccharine  matter  of  milk ;  but  the  greater 
part  of  the  oleaginous  matter,  and  most  of  the  casein 
of  the  milk  are  separated  from  it.  The  sugar  of 
milk  is  obtained  from  whey,  by  evaporation  to  the 
consistence  of  honey,  and  clarification.  It  presents 
crystals  of  brilliant  whiteness. 

Sugar  of  milk  is  a  weak  form  of  the  saccharine 
principle :  that  is,  it  contains  a  larger  proportion  of 
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oxygen  and  hydrogen  than  cane  sugar, — or,  accord- 
ing to  Dr.Prout^s  view,  a  larger  proportion  of  compo- 
nent water.  There  are  three  principal  varieties  of 
the  saccharine  principle,  all  consisting  exclusively 
of  carbon,  hydrogen,  and  oxygen.  Of  these,  the 
strongest,  or  that  which  contains  the  smallest  relative 
proportion  of  oxygen  and  hydrogen,  is  obtained  from 
the  sugar-cane ;  the  weakest,  or  most  aqueous,  called 
grape-sugar,  is  obtained  from  grapes,  from  honey, 
and,  by  the  action  of  diastase,  from  starch ;  and  the 
sugar  of  milk  occupies  a  place  between  these.  Its 
composition,  according  to  Dr.  Prout,  is — carbon  40, 
hydrogen  6-66,  and  oxygen  53' 34, — or  40  of  carbon 
to  60  of  component  water. 

Deprived  of  the  casein,  and  of  much  of  the  oil, 
whey  contains  only  the  more  digestible  form  of 
carbonaceous  aliment  obtainable  from  milk, — and 
even  this  in  very  small  proportion;  and  is  therefore 
properly  considered  as  a  beverage,  rather  than  as 
an  article  of  diet.  It  is  not,  however,  by  any  means 
always  easily  digested  by  the  feeble  or  dyspeptic 
stomach,  and  is  not  so  frequently  ordered  as  it  used 
to  be  as  a  diet-drink  for  the  sick.  In  the  many  cases 
of  valetudinarianism  where  it  agrees,  it  is,  however, 
a  valuable  addition  to  the  comforts  and  resources  of 
the  invalid,  and  is  often  quite  worth  remembering 
among  the  things  to  be  suggested.  It  should  be 
borne  in  mind,  that  the  form  of  the  saccharine  prin- 
ciple contained  in  milk,  from  being  of  weaker  cha- 
racter, is  probably  much  more  easily  digested  than 
that  obtained  from  the  sugar-cane. 

g2 
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Butter-milk,  wliich  is  sometimes  looked  upon  as 
little  else  tlian  whey,  is,  however,  very  different  in 
its  nature  and  composition.  It  contains  the  greater 
part  of  the  casein  and  the  saccharine  matter  of 
the  milk ;  the  oily  matter  being  in  great  part  sepa- 
rated. It  rapidly  undergoes  the  acescent  fermen- 
tation, and  then  may  form  an  objectionable  kind  of 
food,  or  otherwise,  according  to  circumstances.  In 
any  condition,  however,  it  is  a  very  nutritious  article 
of  diet,  and  is  duly  appreciated  as  such  by  the 
peasantry  in  Scotland,  and  the  northern  counties 
of  England. 

Skimmed  milk,  deprived  as  it  is  of  the  greater  part 
of  the  cream,  is  undoubtedly  more  easily  digested 
than  unskimmed  milk.  Being  only  deprived  of  the 
oleaginous  matter,  and  still  containing  the  sugar 
and  casein,  skimmed  milk  is  not  so  much  less 
nutritious  than  unskimmed  milk,  as  has  been  com- 
monly supposed. 

It  is  probably  quite  true,  that,  in  most  cases,  the 
digestibihty  of  milk  is  increased  by  boiling ;  but, 
admitting  this  to  be  the  general  rule,  there  will  be 
found  to  be  many  exceptions  to  it.  The  scum  which 
rises  to  the  surface  when  milk  is  boiled,  is  said  to 
consist  chiefly  of  the  alkahne  and  earthy  salts,  of 
which  milk  contains  a  varying  proportion  of  from  2  to 
7  parts  in  a  thousand. 

When  the  digestion  of  milk  occasions  flatulence 
and  acidity,  while  its  use  seems  to  be  othermse 
strongly  indicated,  the  addition  of  a  small  quantity 
of  lime-water,  in  the  proportion  of  half  an  ounce 
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to  the  pint  of  milk,  often  corrects  the  deranging 
tendency  sufficiently  well,  and  may  form  a  useful 
suggestion. 

The  cases  in  which  a  milk-diet  is  indicated,  and 
when  not  inconveniencing  the  digestive  organs  proves 
most  useful,  are  of  frequent  occurrence,  including  a 
large  number  of  scrofulous  affections,  and  other  con- 
ditions marked  by  a  mixed  state  of  debility  and  morbid 
sensitiveness  j  and  accordingly,  the  consideration  of  a 
milk-diet  forms  one  of  the  most  important  practical 
matters  the  medical  man  has  to  deal  with.    In  a 
very  large  proportion  of  the  cases  of  early  phthisis, 
and  in  no  small  number  of  the  cases  of  confirmed 
and  even  advanced  phthisis, — ^in  most  of  the  cases  of 
enlarged  glands, — in  most  of  the  cases  of  spinal  cur- 
vature,— in  a  large  number  of  the  cases  of  cachectic 
affection  of  the  joints, — and  in  many  of  the  cases 
of  articular  rheumatism  of  chronic  character, — a 
milk-diet,  more  or  less  exclusively  adhered  to,  con- 
stitutes a  very  important  part  of  the  treatment, 
and  one  that  I  beheve  to  have  been  of  late  years 
far  too  much  neglected.    A  milk-diet  includes  the 
addition  of  any   of  the  simpler  farinaceous  ah- 
ments,  as  rice,  sago,  arrow-root,  and  bread  j  but 
a  strictly  milk-diet  does  not   include  any  other 
form  of  animal  food  than  the  milk  itself,  nor  does 
it  include  any  of  the  stimulating  products  of  fer- 
mentation. 

What  is  meant  by  a  milk-diet,  may  be  illustrated 
from  the  diet-tables  of  the  public  hospitals.  The 
diet-table  of  the  Middlesex  Hospital  specifies,  under 
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the  head  of  milk-diet,  as  the  daily  allowance  to  every 
patient, — 

12  oz.  of  bread  Daily. 

1  pint  of  milk  For  breakfast. 

^  pint  of  milk,  with  rice-pudding  four  days,  1  dinner. 

and  with  batter-pudding  tliree  days      .  J 
i  pint  of  milk,  or  1  pint  of  gruel       .       .    For  supper. 

The  diet-table  of  the  Manchester  Royal  Infirmary, 
under  the  same  head,  specifies — 

1  pint  of  tea  

6  oz.  of  bread  ^For  breakfast. 

f  oz.  of  butter  

f  pint  of  milk  

12  oz.  farinaceous  pudding,  bread,  sago,  [-p^^  dinner 
arrow-root,  rice,  tapioca,  or  batter  pud- 
ding, sweetened      .       .       .       *  'J 

1  pint  of  milk  pottage       .       .      .      •  j  f^j.  supper. 

6  oz.  of  bread  'J 

The  diet-table  of  the  General  Infirmary,  at  North- 
ampton, specifies,  tinder  the  head  of  milk-diet, — 

1  pmt  of  milk  porridge        ....  For  breakfast. 
1  pint  of  thickened  milk         .       .       .    .  For  dinner. 
1  pint  of  milk  For  supper. 

7  oz.  of  bread  Daily. 

It  will  be  sufficient  to  have  quoted  the  above,  as 
illustrations  of  a  milk  diet.  The  daily  allowance 
of  milk  varies  from  1^  pint  (Manchester),  to  3  pints 
(Northampton) ;  the  allowance  of  farinaceous  aHment 
being  proportionably  less  in  the  latter  case.  Con- 
taining from  16  to  19  ounces  of  alimentary  matter, 
offered  in  a  form  that  is  in  most  cases  very  readily 
assimilated,  such  a  diet  as  is  presented  in  any  of  the 
above  tables,  may  probably  be  considered  equal  to 
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maintain  the  powers  of  the  system  in  due  vigour,  if 
not  adhered  to  for  a  protracted  period  of  time,  and 
if  not  used  under  circumstances  of  active  and  con- 
tinued exertion.  It  is  proved,  at  all  events,  to  be  equal 
to  the  support  of  the  system  under  most  such  invalided 
conditions,  as  a  rigid  adherence  to  a  milk-diet,  during 
some  weeks  or  months,  would  be  likely  to  benefit. 

According  to  the  analysis  already  quoted,  1000 
parts  of  cows'  milk  contain : — water  857,  butter  40, 
casein  72,  sugar  and  extractive  matter  28.  The  same 
authority  (J.  F.  Simon)  states,  that  an  analysis  of 
asses'  milk  afforded:  —  water  907, — ^butter,  with 
some  lactic  acid,  12-10, — casein  16-74, — sugar,  with 
extractive  matter  and  alkaline  salts,  62-31. 

Cows'  milk  may  be  said,  in  round  numbers,  to 
contain  4  per  cent,  of  butter,  7  per  cent,  of  casein, 
and  3  per  cent,  of  sugar.  Asses'  milk  appears 
to  contain  less  than  a  third  of  the  proportion  of 
butter,  less  than  one-fourth  the  proportion  of 
casein,  and  more  than  double  the  quantity  of  sugar, 
compared  with  the  proportion  of  these  ingredients 
in  cows'  milk.  It  is  easily  explained  from  this, 
that  asses'  milk  is  more  easily  digested,  and  less 
nourishing,  than  cows'  milk.  The  usefulness  of 
asses'  milk  in  the  case  of  many  invalids,  so  long 
known  and  believed,  and  which  has  of  late  years 
been  comparatively  little  attended  to,  is  demon- 
strated satisfactorily  by  the  results  of  the  analysis, 
and  deserves  to  be  insisted  on.  The  analyses  of 
goats'  milk  afford  results,  as  to  the  relative  pro- 
portion of  butter,  casein,  and  sugar,  contained  in  it. 
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which  are  too  far  different  from  one  another  to  justify 
any  inferences,  as  to  its  relative  nutritiousness  and 
digestibiUty,  that  might  be  derived  from  them.  But 
goats'  milk  contains  a  peculiar  animal  matter  (Hircic 
acid),  of  strong  taste  and  odoiu-,  which  seems  to  be 
apt  to  derange  the  digestive  organs,  and  might 
render  goats'  milk  unfit  for  the  diet  of  the  invalided. 
This  is  of  little  importance  in  this  country,  as  re- 
gards the  dietetic  question  of  milk  j  but  it  bears 
on  the  question  of  cheese  made  from  it,  which  is 
imported,  and  has  come  to  be  a  good  deal  used. 

As  a  question  of  some  physiological  interest,  it 
may  be  noticed,  that,  compared  with  cows'  milk, 
human  milk  is  said  to  contain  little  more  than  half 
the  quantity  of  butter,  not  so  much  as  half  the  pro- 
portion of  casein,  and  not  very  much  less  than 
double  the  proportion  of  saccharine  matter. 

By  agitation  (churning),  as  is  well  known,  the 
butter  is  readily  separated  from  the  cream.  Butter 
is,  strictly  speaking,  a  mixture  of  the  oleaginous 
matter  of  milk  with  a  portion  of  casein  and  whey. 
These  may  be  separated  from  the  oily  part  by  heating 
the  butter  to  the  temperature  of  98° ;  but  the  cha- 
racteristic flavour  is  thereby  in  a  great  degree  lost, 
and  the  probable  digestibihty  considerably  affected. 
It  may  be  said  to  be  no  longer  butter,  but  the  pure 
oleaginous  matter  of  milk  ;  it  is  almost  transparent; 
and  its  tendency  to  undergo  spontaneous  decompo- 
sition is  diminished  in  the  same  proportion  as  it  is 
freed  from  azotised  matter. 

Butter  is  admitted,  on  all  hands,  to  be  irritating 
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to  the  stomacli  of  the  dyspeptic,  and  to  be  with 
difficulty  digested,  and  therefore  a  common  cause 
of  derangement,  in  the  case  of  most  invalids.  If 
eaten  at  all  by  such  persons,  it  should  be  used 
sparingly  and  cold.     Melted  butter,  whether  on 
toast  or  in  sauces,  should  be  banished  from  the 
table  of  every  valetudinarian.    The  digestibility  of 
butter  depends,  moreover,  very  much  on  its  fresh- 
ness and  quahty.    The  less  recently  it  has  been 
made,  the  less  easily  is  it  digested ;  the  less  carefully 
it  is  separated  from  the  butter-milk,  the  more  apt 
it  is  to  disagree  with  the  stomach.    A  cow  fed  on 
fresh  herbage,  yields  a  better  and  more  easily  di- 
gested butter,  than  the  animal  which  is  stall-fed; 
and  this  is  still  more  the  case,  if  the  comparison 
be  made  with  butter  from  a  cow  fed  on  oil-cake, 
and  strong  or  rank  food.     Salt  butter,  however 
carefully  made  and  preserved,  if  kept  for  some 
time,  is  necessarily  much  less  easily  digested  than 
fresh  butter  of  good  quality.     The  addition  of  a 
certain  quantity  of  salt  to  butter  at  the  time  of 
eating  it,  promotes,  however,  its  digestion,  as  in 
the  case  of  the  other  oleaginous  articles  of  food. 
It  should  be  borne  in  mind,  that  butter  and  other 
oily  articles  of  diet  have,  very  generally,  more  or 
less  of  solvent  effect  on  the  bowels;  and  that  in 
some  cases,  this  may  prove  a  reason  for  allowing 
such  articles  to  form  part  of  the  diet,  where  its 
propriety  might  otherwise  be  doubtful,  or  in  which 
it  might  be  otherwise  properly  forbidden. 

It  may  be  reasonably  doubted,  whether  children, 
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and   especially  very  young   cliildren,    should  be 
allowed  to  eat  butter.    Indeed,  childhood  is  the 
age  at  which  a  rigorous  attention  to  dietetics  is 
often  most  imperatively  called  for,  both  as  the 
means  of  warding  off  the  diseases  of  early  life, 
and  mitigating  their  severity  when  they  do  occur, 
and  as  the  means  of  laying  a  foundation  for  tem- 
perance and  self-control  in  their  after-life.  Yet 
the  opposite  extreme  of  making  the  lives  of  children 
a  series  of  needless  daily  penances,  should  be  care- 
fully avoided.    Carried  to  an  unreasonable  extent, 
such  restrictions  may  only  serve  to  debihtate  the 
system  generally,  and  weaken  the  digestive  organs ; 
while  it  may  debase,  cramp,  and  irritate  their  moral 
and  intellectual  nature,  and  thus  lead,  more  or 
less  directly,  to  eventual  consequences  that  are  no 
less  deplorable.    It  is  a  matter  of  some  nicety  and 
much  importance  in  the  management  of  children,  to 
restrict  the  diet,  as  far  as  is  needful  for  their  physical 
well-being,  and  as  far  as  may  conduce  to  the  rearing 
of  a  well-regulated  mind,  endowed  with  self-control, 
—and  by  no  means  to  the  extent  of  debilitating 
the  powers  of  the  body,  or  cramping  the  faculties  of 
the  mind.    Such  questions  should  always  be  brought 
before  the  child's  mind,  as  matters  of  reasonable- 
ness and  judicious  guidance,  rather  than  enjoined 
as  so  many  motiveless  penances. 

Cheese,— or  casein,  dried,  and  having  probably 
undergone  some  chemical  change  in  the  year  or 
two  allotted  to  what  is  called  the  Hpening,—is 
o-enerally  very  difficult  of  digestion.    Cheese  almost 
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always  contains  a  considerable  proportion  of  the 
oleaginous  part  of  tbe  milk  mixed  with  the  casein. 
In  some  cases,  the  cheese  is  made  almost  entirely 
from  cream_,  and  contains  a  correspondingly  large 
proportion  of  butter.  The  comparative  impunity 
with  which  many  persons  can  eat  toasted  cheese, 
may  be  partly  attributed  to  the  mustard,  &c., 
usually  taken  with  it;  although  the  cooking  has 
much  to  do  with  the  greater  digestibility. 

It  is  difficult  to  over-estimate  the  effect  of  cookery 
in  the  digestion  of  the  different  articles  of  food.  It 
is  probably  the  chief  cause  of  the  usually  much 
greater  digestibility  of  toasted  cheese ;  it  influences 
the  digestion  of  milk  ;  it  modifies  in  a  material  degree 
the  digestion  of  animal  fibre,  and  is  in  many  cases 
all-important,  as  will  be  hereafter  stated,  in  the 
digestion  of  fecula.    In  the  case  of  the  more  albu- 
minous substances,  as  in  that  of  animal  fibre,  the 
digestibihty  is  impaired,  or  otherwise,  according  to 
the  degree  of  heat  to  which  the  article  of  food  is 
exposed.    Although  exposed  to  a  much  higher  tem- 
perature when  roasted  than  when  boiled,  meat  cooked 
in  the  former  way  has  been  determined  to  be  much 
more  easily  digested  than  boiled  meat    but  to  this 
should  be  added,  that  meat  cooked  in  water  seems  to 
be  more  easily  digested,  if  the  water  be  maintained 
at  the  simmering  temperature  of  120°  to  150%  than 
if  allowed  to  reach  the  boiling  point  of  212°;  that 
roasted  meat  becomes  less  easily  digested  if  cooked 
before  a  very  hot  fire;  and  that,  whereas  dissolved 
animal  fibre  may  be  usually  more  easily  digested 
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than  solid  fibre,  animal  fibre  is  not  digestible  in  the 
ratio  of  its  solubiKty, — since  veal  and  lamb  are  less 
easily  digested  than  beef  and  mutton;  and  this, 
even  if  all  the  fat  is,  in  either  case,  most  carefully 
removed,  and  the  meat  cooked  in  any  way,  and  at 
any  temperature.    The  reducing  efi"ects  of  cookery, 
in  a  mechanical  point  of  view,  are  of  much  import- 
ance infacihtating  the  action  of  the  digestive  organs 
on  the  food    but  its  reducing  effects  in  a  chemical 
point  of  view, — causing  the  ahmentary  matters  to 
become  blended,  if  not  actually  combined,  with  a 
larger   proportion   of  water, — ^is  usually   of  stiU 
greater  importance,  and  especially  in  the  instance  of 
many  of  the  vegetable  articles  of  food. 

The  question  as  to  the  digestibility  of  cheese,  is 
by  no  means  confined  to  that  of  its  solubihty 
in  the  gastric  secretions,  or  its  passage  into  the 
upper  bowels.    Cheese  is  apt  to  produce  crudity, 
and  consequent  irritation,  in  the  intestines,  and  to 
affect  the  functions  of  the  abdominal  viscera, — some- 
times inducing  a  relaxed,  but  more  frequently  a 
costive,  state  of  the  bowels;  and  it  may  be  on 
these  accounts  sufficiently  objectionable,  supposing 
that  its  primary  digestion  may  occasion  no  incon- 
venience.   Cheese  made  from  cows'  milk  is  more 
easily  digested  than  that  made  from  goats'  milk; 
and  the  richer,  or  more  oleaginous,   the  cheese, 
the  more  easily  is  it  digested.    There  is  no  doubt 
that  perfectly  ripe,  or  weU-matured  cheese,  is  much 
more  digestible  than  new  cheese,  whatever  may  be 
the  opinion  regarding  the  digestibility  of  decayed 
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cheese.  The  truth  seems  to  be^  that,  inasmuch 
as  decayed  cheese  is  much  more  stimulating  than 
ordinary  cheese_,  although  in  many  cases  it  irritates 
and  disturbs,,  it  often  in  other  cases  appears  to 
assist  a  weakened  stomach  in  the  digestion  of  its 
food.  But  decayed  cheese  usually  irritates  the  dys- 
peptic stomach, — in  which  there  is  either  morbid 
sensibility  of  the  organ,  or  an  acrid  state  of  the 
gastric  secretions,  or  both ;  and  it  cannot,  of  course, 
be  more  than  a  temporary  stimulus  to  the  stomach, 
which  effect  might,  if  such  were  thought  to  be 
advisable,  be  obtained  by  some  other  means,  less 
liable  to  possible  objection  on  account  of  the  diffi- 
culty of  ultimately  assimilating  a  concentrated  or 
undiluted  alimentary  substance  into  blood. 

There  can  be  no  doubt,  as  has  been  well  and  ably 
shown  by  Dr.  Prout,  that  the  digestibility  of  many 
substances  is  much  impaired  by  their  being  offered 
to  the  stomach  in  a  concentrated  form  j — that  honey, 
inasmuch  as  it  is  a  weaker  form  of  sugar,  is  by  so 

much  more  easily  assimilated  than  pure  sugar;  

that  cream,  or  butter,  when  taken  in  the  natural 
state  of  milk,  are  much  less  objectionable  and 
mjurious  to  the  stomach,  and  task  less  the  assimi- 
lating powers  of  the  system,  than  when  taken  in 
the  separated  and  concentrated  form;— that  pure 
albumen,  or  pure  gelatin,  or  pure  fibrin,  is  perhaps 
m  every  case  less  easily  assimilated,  than  when  in 
the  state  of  natural  dilution  in  which  they  severally 
exist  in  the  ordinary  articles  of  food ;— that  starch 
IS  more  easily  assimilated,  even  if  it  be  not  more 
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easily  converted  into  chyme  by  the  stomach,  when 
diluted  with  vegetable  fibrin  (gluten)  in  the  flour 
of  the  different  grains,  than  when  separated,  and 
taken  in  the  purer  state.    And  hence  it  may  be 
conceived,  that  arrow-root,  although  so  similar  in 
composition  to  the  starch  obtained  from  wheaten 
flour  or  from  potatoes,  may  be  more  easily  assimi- 
lated, because  diluted  with  a  smaU  proportion  of 
some  other  vegetable  and  aqueous  matters;  and 
hence  it  may  be  inferred,  that  a  common  practice 
of  mixing  pure  vegetable  fibrin  with  the  food  of 
children,— obtaining  the  fibrin  by  boiling  flour  in- 
closed in  a  bag  for  a  long  time  in  water,  thus 
extracting  the  starch,  &c.,  and.  leaving  the  gluten 
as  a  hard  lump  in  the  bag,  taking  it  out,  scraping 
it  into  powder,  and  mixing  it  with  the  child's  food, 
— although  it  may  be  occasionally  indicated,  will 
seldom  be  without  serious  objections,  even  on  the 
score  of  digestibihty;    and  that,  when  fibrinous 
matters  are  strongly  indicated  by  the  evident  wants 
of  the  child's  system,  it  might  be  better  to  supply 
it  in  the  diluted  and  mixed  state  of  animal  fibrin, 
either  in  the  form  of  gravy,  or  of  animal  fibre. 

Cream-cheese,  and  particularly  when  used  in  a 
state  of  partial  putrescence,  as  is  commonly  the  case, 
is  even  less  digestible  than  ordinary  cheese,  espe- 
cially when  the  latter  is  perfectly  ripe.  When 
quite  fresh  and  free  from  taint,  however,  cream- 
cheese  is  probably  as  digestible  as  other  cheese ;  but, 

 ^however  free  from  taint  or  rancidity, — and  however 

rich  or  oleaginous,  and  by  so  much  more  digestible. 
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— cream-cheese  is,  nevertheless,  mainly  composed  of 
casein,  and  is  by  so  much  less  digestible  than  bntter. 

The  egg  constitutes  an  important  feature  in  every 
cookery-book,  and  is  little  less  important  in  a  work  on 
diet.  Both  the  yolk  and  the  white  are  principally 
albuminous  :  the  latter  is  almost  purely  albumin- 
ous; in  the  former  an  oily  substance  is  added  to 
the  albumen.*  Notwithstanding  this — and  it  may 
be  in  part  as  a  consequence  of  the  oil  it  contains, 
diluting  in  so  far  the  pure  albumen — the  yolk 
very  generally  suits  the  dyspeptic  stomach.  If 
hghtly  boiled,  the  digestion  of  the  yolk  of  egg  is 
hardly  ever  felt.  Not  so  the  white:  when  boiled, 
this  almost  always  irritates  the  disordered  stomach ; 
and  by  the  dyspeptic  and  invahd  it  should  not  be 
eaten.  The  same  observations  apply,  to  some  ex- 
tent, to  eggs  when  made  to  form  part  of  a  pudding : 
the  yolk  is  still  the  part  which  is  most  easily 
digested,— the  white,  that  which  is  the  more  likely 
to  disagree;  but  the  latter  is  not  so  likely  to  prove 
injurious,  as  when  eaten  alone,  and  unmixed  with 
other  things.  The  probable  reason  of  this  is  the 
same  as  that  assigned  for  the  increased  digestibility 
of  milk,  when  mixed  with  flour  or  oatmeal :  the 
albumen  being  prevented  from  coagulating  into 
large  masses,  is  oflPered  to  the  action  of  the  gastric 
secretions  in  smaller  portions,  which  are  therefore 

*  "Of  an  egg  weighing  1000  grains,  the  shell  constitutes  about 
106  grains,  the  white  604,  and  the  yolk  290,  or  thereabouts.  *  *  *  * 
In  one  mstance,  the  yolk,  weighing  316-5  grams,  contained  170-2 
water,  55-3  albumen,  and  91  yellow  oil  ;  but  these  proportions  varied 
m  different  instances."— i)n  Henry's  Elements  of  Chemistry. 
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more  readily  acted  upon  by  it.    It  is  an  important 
fact,  that  either  the  white  or  the  yoUt  of  egg,  if 
eaten  raw,  and  therefore  uncoagulated,  is  very  much 
more  easily  digested  than  when  it  has  been  pre- 
viously boHed.    The  albumen  is,  of  course,  in  this 
case  coagulated  by  the  acid  secretion  of  the  stomach, 
as  the  first  step  to  its  digestion;  but  this  coagu- 
lation is  different  from  the  coagulation  by  heat, 
and  does  not  offer  the  same  degree  of  resistance  to 
the  solvent  powers  of  the  stomach.    A  raw  egg  is 
not,  then,  liable  to  the  objections,  on  account  of  its 
degree  of  digestibility,  that  a  boiled  egg  may  de- 
serve ;  and  on  the  contrary,  it  would  seem  that 
there  are  few  articles  of  diet  which  are  so  quickly 
or   so  easily  digested  as  uncoagulated  albumen. 
Lightly  poached  egg  is  probably  more  digestible 
than  egg  boiled  in  the  shell;   and  this  may  be 
owing  to  the  more  rapid  coagulation  of  the  albumen, 
and  the  shorter  time  it  is  necessary  to  expose  the 
albumen  to  the  heat,  in  order  to  render  it  suffi- 
ciently cooked  for  palatability.    It  is  hardly  neces- 
sary to  say,  that  fried  eggs,  involving  the  addition 
of  fat,  part  of  which  is  necessarily  browned,  and  by 
so  much  burned  or  couverted  into  empyi'eumatic 
oil    and  hkewise  involving  the  exposure  of  the 
albumen  to  a  much  higher  temperature  than  that 
of  boiling  water,  must  be  much  less,  easily  digested 
than  boiled  eggs.    Hard-boiled  egg  is  very  slowly 
digested.    But,  however  objectionable  on  this  ac- 
count to  the  dyspeptic,  it  constitutes  to  the  s  rong 
-   and  healthy  a  substantial  article  of  food,-keep- 
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ing  away  the  sense  of  hunger  for  a  considerable 
time,  together  with  the  feehng  of  faintness  and 
exhaustion  so  apt  to  attend  unappeased  hunger; 
and  thus,  this  has  long  been  a  favourite  article  of 
food  for  people  who  have,  for  many  successive  hours, 
to  undergo  continued  exercise, — as  sportsmen  and 
others.  As  in  the  case  of  most  articles  of  food,  and 
especially  when  offered  in  the  simpler  forms,  the 
addition  of  salt  promotes  very  much  the  digesti- 
bility of  egg, — and  the  addition  of  butter  interferes 
with  its  digestion. 

The  white  of  egg  is,  upon  an  average,  of  about 
twice  the  weight  of  the  yolk.  Deducting  from  the 
weight  of  the  egg  about  one-tenth  part  for  the 
weight  of  the  shell,  and  the  half  of  remaining  nine- 
tenths  for  water,  and  less  than  a  fourth  of  the  further 
remainder  for  the  oleaginous  matter  of  the  yolk,  the 
large  proportion  of  about  one-third  of  the  entire 
egg  appears  to  consist  of  azotised  matter;  and  the 
egg,  usually  digested  without  any  difficulty,  is  no 
doubt  capable  of  ministering  in  a  correspondingly 
considerable  degree  to  the  nutrition  of  the  body.* 

The  digestibihty  of  egg  is  much  influenced  by  its 
having  been  recently  laid.  Containing  so  much 
azotised  matter,  and  the  usual  proportion  of  sulphur 
and  phosphorus,  egg  soon  undergoes  the  changes  of 
decomposition ;  and  probably  to  a  considerable  ex- 

*  The  hen's  egg  is,  of  course,  exclusively  referred  to  in  the  text. 
The  eggs  of  the  duck  and  the  goose  are  much  less  easily  digested. 
The  eggs  of  some  of  the  wild  birds,  particularly  the  plover,  are 
esteemed  as  gastronomic  delicacies.  They  do  not  differ  from  the 
hen's  egg  as  to  digestibihty,  in  any  very  appreciable  degree. 
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tent  before  these  are  to  be  detected  by  the  taste  or 
smell.  The  ultimate  composition  of  albumen,  on 
the  authority  of  Mulder,  is— carbon  54*84,  hydrogen 
7-09,  nitrogen  15-83,  oxygen  21-23,  sulphur,  0-68, 
phosphorus  0-33. 

The  vegetable  substances  that  are  used  as  food, 
differ  essentially  from  the  animal  articles  of  diet, 
in  containing  a  large  dilution  of  starch  or  of  sugar, 
which  embrace  the  purposes  of  respiration,  and 
do  not  minister  to  the  nutrition  of  the  body;— 
the  nutrient  parts  of  the  vegetable  articles  of  diet 
being  either  vegetable  fibrin,  albumen,  or  casein, 
which  exist  in  them  in  different  proportions these 
vegetable  principles  being  azotised,  as  the  same  pnn- 
ciples  are  when  derived  from  animal  substances,  and 
being  like  them  convertible  into  protein,  and  therefore, 
according  to  MM.  Mulder  and  Liebig,  capable  of 
being  assimilated  by  the  organism,  and  converted  into 
tissue.*    In  most  cases,  the  azotised  principles  are 

*  "Such  are  vegetable  albumen,  vegetable  fibrin,  and  vegetable 
casein,  as  well  as  animal  albumen,  animal  fibrin,  and  animal  casein. 
The  latter,  when  compared  with  the  former  respectively,  are  found  to 
difi"er  from  them  only  in  form,  agreemg  with  them  in  all  essential 
chemical  characters;.    Every  one  of  the  six  dissolves  in  strong  hydro- 
chloric acid,  gently  warmed,  with  a  pui'ple  colom- ;  and  all  of  them 
likewise  dissolve  in  caustic  potash,  forming  a  solution  which  (after  all 
the  sulphur  has  been  converted  into  sulphuretof  potassium  by  boilmg) 
gives,  on  the  addition  of  acetic  acid,  sidphuretted  hydi'Ogen  gas,  and  a 
gelatinous  (looking)  precipitate,  which  in  every  case  is  the  same  sub- 
stance, called  protei7b,  by  Mulder  its  discoverer.    Hence  the  above 
substances  are  called  protein  compotrnds— not  that  we  can  prove  them 
to  contain  protein  ready  formed,  but  because  they  all  yield  protein  in 
the  same  circumstances."— O^iKwes  of  Chemistry,  by  Dr.  WiUiam 
Gregory,  Professor  of  Chemistry  m  the  University  of  Edinburgh. 
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further  dilutedj  or  reduced,  by  containing,  in  large 
proportion,  either  water  or  its  elements,  and  being 
thus  made  to  constitute  a  weaker  form  of  alimentary 
matter.  Vegetable  fibrin,  or  gluten,  is  readily 
obtained  separately  from  the  flour  of  wheat ;  and 
is  contained,  in  greater  or  less  proportion,  in  that 
of  most  of  the  other  more  important  grains.  It  is 
the  gluten  which  remains  in  the  hand  when  wheaten 
flour  is  kneaded  under  water,  and  the  starch  sepa- 
rated from  it  by  this  means.  It  is  not,  however, 
as  was  once  thought,  the  binding  element,  which 
enables  the  flour  to  be  formed  into  a  paste ;  but 
this  property,  seemingly  possessed  by  it,  in  the  case 
of  wheaten  flour  particularly,  is  due,  according  to 
modern  chemists,  to  another  substance,  which  is 
combined  with  it  in  small  proportion.  Vegetable 
fibrin  must  evidently  be  dissolved  in  the  juices  of 
the  plant,  as  the  fibrin  of  the  blood  is  soluble  in 
that  fluid;  although  both  are  separable  from  the 
solvent  by  simple  mechanical  means,  and  although 
it  is  insoluble  in  water.  The  second  azotised  con- 
stituent of  vegetables,  in  point  of  dietetic  import- 
ance, is  albumen,  which  is  almost  identical  with 
animal  albumen,  as  found,  for  instance,  in  the 
white  of  egg.  Like  it,  this  is  coagulable  by  heat, 
and  is,  by  this  means,  readily  separable  from  the 
juices  of  many  vegetables,  as  cauliflower,  asparagus, 
or  turnips, — ^being  likewise  abundant  in  certain 
seeds,  as  mits  or  almonds  (Liebig.)  Vegetable 
casein,  the  third  form  of  azotised  nutriment  found 
in  vegetables,  is  soluble  in  water,  but  is  not  coagu- 
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lated  by  heat.  When  an  acid  is  added  to  it^  how- 
ever, it  coagulates,  exactly  as  animal  milk  does, — 
the  curd,  or  casein,  separating  from  the  fluid.  This 
is  found  chiefly  in  the  leguminous  seeds,  as  peas  or 
beans.  By  reason  of  one  or  more  of  these  being 
contained  in  the  diflPerent  vegetable  substances,  they 
are  nutritious;  being,  of  course,  more  nutritious, 
other  things  being  equal,  the  more  of  these  azotised 
substances  convertible  into  protein  that  they  con- 
tain, and  the  less  the  degree  of  their  dilution,  by 
starch,  or  other  non-azotised  matters. 

There  is  said  to  be  no  difference  of  composition 
between  animal  and  vegetable  fibrin  and  albumen; 
and  these  vegetable  principles  are  therefore  directly 
fitted  for  assimilation  and  conversion  into  the  animal 
organism. 

The  grains  owe  their  great  power  as  nutrient 
aliment  to  the  large  proportion  of  albuminous  matter 
which  they  contain ;  much  diluted,  however,  as  this 
is,  in  all  cases,  with  starch. 


GRAIN. 


1.  Wheat-flour. 

2.  Rice. 

3.  Rye-flour. 


7.  Peas  meal. 


4.  Maize-flour. 

5.  Oatmeal. 

6.  Barley-meal. 


Of  these,  only  the  three  first  are  much  used  in 
England;  the  fourth  having  been  hitherto  principally 
used  in  America;  and  the  three  last  having  been, 
as  far  as  Great  Britain  is  concerned,  chiefly  confined 
to  the  north  of  the  Tweed. 
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The  wheat  grown  in  the  southern  counties  of  Eng- 
land usually  contains  a  larger  proportion  of  albumin- 
ous matter  than  that  grown  in  the  northern  part  of 
the  island;  and  the  character  of  the  season  as  to 
temperature,  &c.,  the  amount  of  tillage,  and  the 
nature  of  the  soil,  not  only  influence  the  amount, 
but  hkewise  affect  the  nutritive  quality,  of  the  pro- 
duce. But  the  wheat  grown  in  certain  parts  of  the 
South  of  Europe  is  pre-eminently  distinguished  by 
the  large  proportion  of  gluten  contained  in  it. 

It  used  to  be  said,  that  in  the  flour  of  the  best 
wheat  that  is  grown  in  this  country,  there  is  from  18 
to  24  per  cent,  of  gluten  (fibrin) ;  whereas  in  that  of 
oats,  there  is  only  six  per  cent. ;  in  that  of  rye,  only 
five  per  cent. ;  and  in  that  of  peas,  only  four  per  cent. 
It  is  to  be  borne  in  mind,  however,  that  this  pre- 
supposes that  the  amount  of  the  binding  element  of 
the  flour  represents  fairly  the  proportion  of  gluten 
with  which  it  is  connected, — and  this  leads  to  an 
opinion  that  is  by  no  means  correct.    And,  again, 
there  is  no  doubt,  that,  in  many  cases,  as  in  the 
cited  case  of  peas,  the  diminished  proportion  of 
gluten  is  made  up  for  by  the  presence  of  a  much 
larger  proportion  of  one  of  the  other  azotised  con- 
stituents, that  are,  like  it,  convertible  into  protein. 
It  is  said,  for  instance,  that  maize  flour  contains  very 
httle,  if  any,  of  the  binding  constituent ;  and  infer- 
ences in  depreciation  of  its  nutritiveness  have  been 
attempted  to  be  drawn  from  it,  which  facts  sufii- 
ciently  disprove ;  and,  further,  the  inquiries  which 
might  seem  to  show  that  oatmeal  is  only  one-fourth 
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as  nourisMng  as  wheaten  flour,  miglit  be  "objected  to 
on  the  commonest  observation,  as  by  no  means  repre- 
senting adequately  the  nutritive  qualities  of  oatmeal. 
The  amount  of  gluten  separable  from  the  flour  of 
any  grain  by  kneading  it  under  water,  by  no  means 
represents  the  relative  nutritiveness  of  the  flour  when 
used  as  food,  unless  in  the  case  of  wheaten  flour. 
It  may  serve  to  distinguish  a  better  from  an  inferior 
sample  of  wheaten  flour. 

A  more  correct  view  of  the  comparative  amount 
of  •  albuminous  or  azotised  matter  contained  in  the 
different  grains,  &c.,  is  given  in  the  following  table, 
for  which  we  are  indebted  to  the  work  of  Dr.  R.  D. 
Thomson,  on  the  food  of  animals  *  : — 

Albuminous  or  Nutritive 
Matter,  per  cent. 

25-36 

23-62 

15-61 

12-81 

11-62 

11-31 

10-93 

10-55  to  11-80 

9-74  to  11-55 

9-71 

8-71 

8-37 

3-33 

3-21 

3-13 

2-23 

2-18 

1-32 


Bean  meal 
Linseed  meal 
Scotch  oat  meal 
Semolina 
Canadian  flour 
Barley 
Maize 
Essex  flour 
East  Lothian  flour 
Hay 
Malt  . 

Rice  (East  Indian)  . 
Sago  . 

South  Sea  arrow-root 
Tapioca 
Potatoes 
Starch  (wheat) 
Swedish  turnips 


of  Glasgow. 
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It  is,  of  course^  to  be  understood,  that  this  com- 
prises all  the  azotised  alimentary  matter  obtained 
from  these  substances,  whether  in  the  form  of  vege- 
table fibrin,  true  albumen,  or  casein.    This  will  serve 
to  explain  how  it  happened  that  the  older  chemists 
arrived  at  the  opinion,  now  proved  to  be  erroneous, 
that  wheaten  flour  is  more  nutritious  than  that  of 
the  other  alimentary  seeds  and  grains  :  since,  in  the 
first  place,  they  conceived  the  amount  of  the  binding 
principle  contained  in  the  flour  to  represent  the 
proportion  of  azotised  matter  contained  in  it ;  and, 
in  the  second  place,  they  estimated  the  amount  of 
vegetable  fibrin,  without  taking  notice  of  the  two 
other  azotised  principles,  although  these  minister, 
and  probably  in  an  equal  degree,  to  the  nutrition  of 
the  body.  Bearing  these  observations  in  mind, — they 
will  have  to  be  noticed  in  more  detail,  however,  from 
time  to  time,— the  table  gives  a  very  interesting 
view  of  the  proportion  per  cent,  of  azotised  matter 
contained  in  the  different  substances  enumerated. 
But  it  by  no  means  follows,  that  the  diff'erent  sub- 
stances should  be  more  or  less  nutritious  in  exactly 
the  same  degree;  although  it  may  give  results,  as  to 
this,  which  approximate  to  the  truth.    Much  depends 
on  the  digestibility  of  the  form  in  which  the  azotised 
matter  is  presented  to  the  digestive  organs.  The 
table  affords  a  strong  iUustration  of  this  in  the  case 
of  hay;  the  number  attached  to  which  would, 
assuredly,  not  represent  its   power   of  affording 
nourishment  to  the  human  system.    The  different 
articles  of  the  table  contain,  moreover,  an  average 
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of  from  10  to  14  per  cent,  of  water ;  the  large 
remainder,  with  a  small  deduction  of  saline  matters, 
consisting  of  what  are  called  calorifiant  matters — 
that  is,  substances  which  subserve  exclusively  the 
purposes  of  respiration,  and  to  maintain  the  animal 
heat,  as  starch  and  sugar. 

It  is,  in  truth,  quite  impossible  to  arrive  at  any 
definite,  or  otherwise  than  approximative  results, 
from  the  analytical  operations  of  chemistry,  as  to 
the  amount  of  nutriment  contained  in  a  given  quan- 
tity or  weight  of  any  of  the  articles  of  food.    It  may 
indeed  be  said,  with  sufficient  certainty,  that  the 
non-azotised  aliments  only  minister  to  the  respiratory 
process,  and  are  not  otherwise  alimentary;  but  it 
cannot  be  maintained  that  substances  are  nutritious 
in  a  definite  proportion  to  the  amount  of  albuminous 
matter  they  contain.    This  is  particularly  remarkable 
when  animal  food  is  compared  with  vegetable  food, 
the  relative  proportion  of  albuminous  matter  con- 
tained in  different  animal  and  vegetable  substances 
ascertained,  and  these  are  considered  with  distinct 
reference  to  their  nutrient  powers.    "When  the 
muscular  parts  of  animals  are  washed  repeatedly  m 
cold  water,  the  fibrous  matter  which  remams  consists 
chiefly  of  albumen,  and  is  in  its  chemical  properties 
analogous  to  the  clot  of  blood.    Muscles  also  yield 
a  portion  of  gelatin ;  and  the  flesh  of  beef,  and  some 
other  parts  of  animals,  afford  a  peculiar  substance,  of 
an  aromatic  flavour,  called  by  Thenard,  osmazome. 
Albumen  and  gelatin  constitute  the  leading  nutritive 
ingredients  in  the  different  kinds  of  flesh  used  as 
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food,  and  it  is  curious  that  their  relative  proportions 
are  not  very  dissimilar  in  quadrupeds,  birds,  and 
fishes,  as  shown  in  the  following  table.  The  water 
was  determined  by  evaporation  in  vacuo,  or  at  a 
temperature  below  212°. 


100  Parts  of 
Muscle  of 
Beef  . 

Water, 
.    74  . 

Albumen, 
or  Fibrin. 
.    20  . 

Gelatin. 
.    6  . 

Total  of  Nu- 
tritive Matter, 
.  26 

Veal  . 

.    75  . 

.    19  . 

.    6  . 

.  25 

Mutton 

.   71  . 

.    22  . 

.   7  . 

.  29 

Pork  . 

.    76  . 

.    19  . 

.    5  . 

.  24 

Chicken 

.   73  . 

.    20  . 

.   7  . 

.  27 

Cod  . 

.    79  . 

.    14  . 

.   7  . 

.  21 

Haddock 

.    82  . 

.    13  . 

.    5  . 

.  18 

Sole  . 

.   79  . 

.    15  . 

.    6  . 

.  21 

Professor  Brando's  Manual  of  Chemistry. 


If  the  different  articles  of  this  table  are  compared 
with  one  another,  the  relative  nutrimentary  matter 
ascertained  by  the  chemist,  and  the  relative  power 
of  affording  nourishment  to  the  system  ascertained 
by  observation  and  experience,  wiU  be  found  to  be 
veiy  different.  The  relative  difficulty  with  which  fish 
is  so  often  found  to  be  digested,  might  possibly  be 
referred  to  the  larger  quantity  of  water  mixed  with 
the  albuminous  matter;  and  the  proportions  of  18 
per  cent,  of  albumen  and  gelatin  contained  in  had- 
dock, and. 29  per  cent,  of  these  azotised  substances 
contained  in  mutton,  might  assist  in  determining 
the  relative  nutritive  quahties  of  these  substances ; 
but  no  such  results  of  chemical  investigation  would 
justify  an  inference  that  chicken  is  more  nutritive 
than  beef,  or  pork  less  nutritive  than  veal.  As  has 
been  said  before,  it  is  only  in  the  general  principles, 
and  not  in  the  minuter  details,  that  chemical  experi- 
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ments  liave  assisted  dietetic  inquiry.    If  an  article  of 
food  does  not  contain  azote,  it  may  be  inferred  that 
it  can  only  minister  to  tlie  respiratory  process ;  and 
in  many  instances,  as  in  the  case  of  fat,  and  in  that 
of  milk  and  its  different  products,  this  serves  a  very 
important  pm-pose  in  estimating  the  dietetic  uses  and 
value;  but  such  experimental  results  do  not  enable 
us  to  arrive  at  any  definite  conclusions,  as  to  the 
amount  of  respiratory  or  of  nutrient  matter  which 
the  digestive  organs  may  extract  and  assimilate  from 
any  dietetic  substances;  although,  if  all  other  cir- 
cumstances are  the  same,  it  may  assist  us  in  arriving 
at  a  probable  conclusion.   For  instance,  it  is  certainly 
true  that,  in  man,  and  d  fortiori  in  strictly  carni- 
vorous animals,  animal  food  is  capable  of  affording  a 
larger  amount  of  nutrimentary  matter  to  the  system 
than  vegetable  food.    No  statement  that  bean-meal 
or  linseed-meal  contains  more  albuminous  matter 
than  beef  or  mutton,  would  justify  an  inference  that 
they  are  therefore  more  nutritive  articles  for  the 
food  of  man.    The  character  and  pecuharities  of  the 
organs  of  assimilation  must  be  taken  into  the  ac- 
count ;  and  the  results  of  chemical  experiments,  the 
peculiar  nature  of  the  digestive  organs,  and  general 
experience  and  observation,  must  serve  to  confirm 
and  strengthen  one  another,  or,  in  a  practical  point 
of  view,  the  researches  of  the  chemist  axe  of  little 
value  in  dietetic  details. 

One  great  point  of  difference  between  the  different 
articles  of  food,  consists  in  the  proportional  amount  of 
blended  or  combined  water  which  they  respectively 
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contain ;  and  one  of  the  most  important  of  the  uses 
of  cookery  is  to  adjust_,  and  in  some  degree  equalise^ 
the  condition  of  the  several  alimentary  substances  as 
to  this  matter.  Animal  food  contains^  in  the  first 
instance,  as  much  combined  water  as  is  commonly 
required  for  the  purposes  of  the  primary  assimila- 
tion; and  the  uses  of  the  economy  are  sufficiently 
answered,  by  taking  any  additional  aqueous  matter 
that  may  be  required,  either  at  the  meal  times,  or 
at  other  periods  of  the  day.  Indeed,  the  modes  in 
which  meat  is  often  cooked,  necessitate  the  removal 
from  the  meat  of  a  considerable  proportion  of  the 
aqueous  matters  the  animal  fibre  not  seeming  to  be 
thereby  rendered  in  any  very  apparent  degree  less 
digestible,  provided  this  desiccating  process  is  not 
carried  too  far.  Such  food  is  inferred  from  the  table, 
to  contain  usually  74  per  cent,  of  water.  In  the 
case  of  vegetable  food,  the  proportional  of  com- 
bined water  varies  very  much,  from  the  maximum 
quantity  contained  in  many  of  the  fruits,  roots,  and 
succulent  plants,  to  the  minimum  contained  in  the 
flour  of  the  more  important  grains.  In  this  latter 
case,  cookery  subserves  a  very  important  purpose  in 
adding  to  the  proportion  of  combined  water,  chemi- 
caQy  reducing  or  lowering  the  definite  proportion  of 
carbon  and  nitrogen  contained  in  the  alimentary 
substance,  and  adding  to  its  proportionals  of  oxygen 
and  hydrogen. 

Aliments  are,  then,  diluted  with  a  larger  or  smaller 
proportion  of  combined  water,  as  well  as  by  admixture 
with  the  non-azotised  alimentary  substances;  and 
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on  the  relative  proportion  of  sucli  dilution,  as  well  as 
on  the  amount  of  proportional  azote,  and  on  the 
mechanical  condition  of  the  food,  &c.,  do  the  due 
assimilation,  and  the  relative  nutritive  properties  of 
the  different  aliments,  in  some  degree,  depend. 

According  to  the  climate  in  which  wheat  is 
grown,  the  favourable  or  unfavourable  nature  of  the 
season,  the  greater  or  less  degree  of  cultivation 
bestowed  upon  the  soil,  &c.,  does  wheat  contain  more 
or  less  gluten ;  and  although  it  is  not,  strictly  speak- 
ing, to  the  gluten,  but  to  the  admixtm^e  of  the  gluten 
with  another  principle  (gliadine),  that  flour  owes  its 
viscidity  when  mixed  with  water,  yet  as  this  must  bear 
some  proportion  to  the  quantity  of  gluten  contained  in 
the  flour,  the  dough  is  necessarily  more  tenacious,  the 
larger  the  proportion  of  gluten  contained  in  the 
flour  from  which  it  is  made. 

It  is,  then,  the  vegetable  fibrin  which  is  the  principal 
nutrimentary  ingredient  of  wheaten  flour;  this  bemg 
diluted,  so  to  speak,  with  starch,  which  subserves  ex- 
clusively the  purposes  of  respiration*  ;  and  the  degree 
of  viscidity  of  the  dough  made  from  the  flour,  is,  to 

*  The  needfulness  and  effect  of  the  dilution  of  the  azotised  articles 
of  food  by  means  of  the  non-azotised,  is  well  iHustrated  in  the  follow- 
ing passage  from  Mr.  Darwin's  admh-able  Joui-nal :- Journal  of 
Researches  into  the  Natural  History  and  Geology  of  the  Countries 
visited  during  the  Voyage  of  H.M.S.  Beagle  round  the  World.  By 
Charles  Dai-wm,  M.A.,  F.R.S.  The  author  is  on  his  way  from  Bahia 
Blanca  to  Buenos  Ayres.  "We  were  here  able  to  buy  some  bis- 
cuit. I  had  now  been  several  days  without  tasting  anything  besides 
meat :  I  did  not  at  aU  dislike  this  new  regimen  ;  but  I  felt  as  if  it 
would  only  have  agreed  with  me  with  hard  exercise.  I  have  heard 
that  patients  m  England,  when  desired  to  confine  themselves  exclu- 
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some  extent,  a  criterion  of  the  proportion  of  azotised 
matter  contained  in  it,  and  consequently  of  its  com- 
parative excellence.  Hence  it  happens,  moreover,  that 
the  best  flour — that  which  contains  most  gluten, 
always  makes  the  hghtest  bread,  by  preventing,  in 
some  degree,  the  escape  of  the  products  of  the  fer- 
mentation, to  which  process  most  of  the  bread  that 
is  eaten  in  the  present  day  is  subjected  before  it 
is  baked.  The  two  principal  varieties  of  bread  are, 
that  which  is  leavened,  or  has  undergone  some  degree 
of  fermentation,  and  that  which  is  unleavened. 

The  character  of  the  flour  is  a  good  deal  altered  by 
the  fermentation.  A  large  quantity  of  the  carbon 
unites  with  oxygen,  and  is  evolved  as  carbonic  acid. 
A  small  quantity  of  acetic  acid  is  hkewise  generated, 
which,  together  with  the  carbonic  acid,  is  in  a  great 
measiu-e  expelled  by  the  heat  during  the  process  of 
baking.     A  considerable  quantity  of  alcohol  has, 

sively  to  an  animal  diet,  even  with  the  hope  of  life  before  their  eyes, 
have  hardly  been  able  to  endure  it.  Yet  the  Gaucho,  in  the  Pampas, 
for  months  together  touches  uotliing  but  beef.  But  they  eat,  I 
observe,  a  very  large  proportion  of  fat,  which  is  of  a  less  animalised 
nature  ;  and  they  particularly  dishke  dry  meat,  such  as  that  of  the 
Agouti.  Dr.  Richardson  also  has  remarked  (Fauna  Boreali-Ameri- 
cana,  vol.  i.  p,  35),  "that  when  people  have  fed  for  a  long  time 
solely  upon  lean  animal  food,  the  desire  for  fat  becomes  so  insatiable, 
that  they  can  consume  a  large  quantity  of  unmixed  and  even  oily  fat 
without  nausea  :"  this  appears  to  me  a  curious  physiological  fact.  It 
is,  perhaps,  from  their  meat  regimen  that  the  Gauchos,  hke  other 
carnivorous  animals,  can  abstain  long  from  food.  I  was  told  that  at 
Tandeel  some  troops  voluntarily  pursued  a  party  of  Indians  for  three 
days,  without  eatmg  or  drmking."  It  need  hardly  be  said,  that,  sup- 
posmg  the  digestive  organs  to  be  equal  to  the  task  of  its  assimilation, 
the  fat  would,  be  as  much  a  diluent  to  fibrinous  and  azotised  flesh,  as 
starch  is  to  the  albuminous  matter  of  wheaten  flour. 


146  PANARY  FERMENTATION. 

moreover,  been  obtained  from  a  batch  of  bread  while 
baking.    The  addition  of  yeast,  or  leaven,  to  the 
paste  or  dough,  and  the  fermentation  of  the  mass, 
are  not  then  to  be  regarded  merely  as  means  of 
adding  to  the  palatability  of  bread,  but  as  mate- 
rially altering  its  character.    A  larger  or  smaller 
proportion  of  the  flour  is  vii^tually  lost.  Flour 
contains  about  5  per  cent,  of  saccharine  matter, 
and  this  appears  to  be  wholly  expended  during 
the  panary  fermentation.    In  addition  to  this,  it 
is  probable  that  a  portion  of  the  starch  is  made 
use  of,  in  the  formation  of  the  various  products 
of  the  fermentation;  and  there  is  Httle  doubt  that, 
to  some  extent,  the  more  important  fibrinous  and 
azotised  constituent  of  the  flour  is  expended,  to 
multiply  the  particles  undergoing  the  molecular 
changes  that  constitute  the  necessary  condition 
of  the  fermentative  process,  since  it  seems  that  a 
yeast  or  ferment  consists  essentially  of  an  azotised 
substance  in  a  state  of  decomposition.  Additional 
ferment  is  thus  obtained  from  a  partial  decompo- 
sition of  the  gluten  of  the  flour;  and  the  action 
becomes  extended  throughout  the  whole  batch  of 
dough,  at  the  expense  of  a  corresponding  diminu- 
tion of  its  azotised  and  nutritive  properties.  This 
loss  of  the  elements  of  flour  during  the  panary 
fermentation,  amounts,  according  to  Dr.  WiUiam 
Gregory,  to  the  very  large  proportion  of  one-sixteenth 
part  of  the  whole  of  the  floui'  (Op.  Citat.  p.  532). 
He  says,  "To  avoid  this  loss,  bread  is  now  raised 
by  means  of  carbonate  of  soda  or  ammonia  and 
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a  diluted  acid,  whicli  are  added  to  the  dough, 
and  the  eflPect  is  perfectly  satisfactory.  Equally 
good  or  better  bread  is  obtained,  and  the  quantity 
of  flour  which  will  yield  1500  loaves  by  fermen- 
tation, furnishes  1600  by  the  new  method,  the 
sugar  and  fibrin  being  saved.^^  Another  autho- 
rity. Dr.  R.  D.  Thomson  (Op.  Citat.  p.  183),  says. 
The  result  of  my  experiments  upon  the  bread  pro- 
duced by  the  action  of  hydrochloric  acid  upon  car- 
bonate of  soda,  has  been,  that  in  a  sack  of  flour  there 
was  a  difference  in  favour  of  the  unfermented  bread 
to  the  amount  of  30  lbs.  13  ozs.,  or,  in  round  num- 
bers, a  sack  of  flour  would  produce  107  loaves  of 
unfermented  bread,  and  only  100  loaves  of  fermented 
bread  of  the  same  weight.  Hence  it  appears,  that  in 
the  sack  of  flour,  by  the  common  process  of  baking, 
seven  loaves,  or  six  and  a  half  per  cent,  of  the  flour, 
are  driven  into  the  air  and  lost.'^  *  These  opinions 
confirm  one  another,  as  to  the  degree  to  which  the 
flour  loses  its  non-azotised  and  its  azotised  con- 
stituents during  the  fermentation  of  dough.  So  far 
as  the  processes  of  digestion  are  affected,  the  result 
of  the  fermentation  is  probably  only  of  importance, 

*  Were  it  to  become  a  universal  practice,  to  render  bread  porous 
and  light  by  the  chemical  re-action  of  acids  and  the  carbonated 
alkalies,  some  of  the  observations  in  the  text  would  become  unne- 
cessary. But,  m  the  first  place,  people  are  not  readily  led  to  adopt 
fresh  processes  in  their  domestic  economy  ;  and,  in  the  next  place, 
the  success  of  the  experiments  demands  a  degree  of  care  and 
accuracy,  as  to  the  strength  of  the  acid  made  use  of,  and  such  a 
careful  adjustment  of  the  respective  quaUties  and  quantities  of  acid 
and  alkah,  as  could  rarely  be  obtained  in  private  houses,  or  even 
among  professed  bakers. 
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inasmuch  as  the  gaseous  matters,  generated  by  the 
fermentation,  and  prevented  from  makiog  their  imme- 
diate escape  by  the  viscidity  of  the  dough,  render  the 
bread  light,  or  spongy,  producing  a  number  of  ceUs 
in  it,  by  which  a  larger  surface  for  the  escape  of  the 
watery  and  other  matters  is  produced;  by  which, 
moreover,  the  heat  more  readily  and  quickly  permeates 
its  substance,  and  more  thoroughly  cooks  it ;  and  by 
Avhich  it  would  seem  to  be  more  readily  dissolved  by 
the  gastric  juice.    But,  although  the  fermentation  of 
bread  is  attended  with  such  considerable  advantages, 
yet  it  makes  necessary  an  extra  degree  of  care,  as  to 
the  bread  being  very  thoroughly  baked,  audit  makes 
it  of  some  importance  that  the  bread  should  be  kept 
for  a  day  or  two  before  it  is  eaten.  If  not  thoroughly 
baked,  not  only  does  part  of  the  bread  remain  in  the 
state  of  dough,  viscid  and  tenacious,  and  but  ill- 
suited  to  the  solvent  action  of  the  stomach    but  not 
having  been  completely  freed  from  its  fermenting 
ingredients,  the  process  will  probably  be  continued 
in  the  stomach,  and  interfere  much  with  its  functions. 
The  same  thing  is,  although  to  a  much  smaller 
extent,  applicable  to  new  bread.    Some  little  time  is 
necessary,  after  the  bread  is  baked,  for  the  escape  of 
the  gases,  that  have  been  generated  by  the  fermenta- 
tion, and  disengaged  by  the  heat;  and  this  is  perhaps 
still  more  necessary,  to  aUow  the  watery  matters  to 
evaporate  in  some  degree;  and  the  bread  is  left  drier, 
purer,  and  more  wholesome.    The  crust  and  the 
part  of  the  bread  next  to  it  are  much  more  easHy 
digested  than  the  inner  part  of  the  loaf;  and  this. 
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probably,  because  from  the  former  the  products  of 
fermentation  have  been  more  completely  expelled. 
But  another  remark  should  go  hand  in  hand  with 
this :  the  browner  the  crust,  the  more  have  the 
nutritious  elements  of  the  bread  been  altered,  or 
driven  off,  by  the  heat,  and  the  greater  the  propor- 
tion of  charcoal  in  what  remains. 

It  is  a  sound  dietetic  observation,  then,  that  bread, 
if  wished  to  be  as  easily  digested  as  possible,  should 
be  baked  in  small  loaves.  The  principal  reason  for 
this,  as  may  be  gathered  from  what  has  been  said,  is, 
that  the  bread  is  in  this  way  more  entirely  freed 
from  the  products  of  fermentation :  they  must  escape 
more  completely  from  a  small  loaf  than  from  a  large 
one.  There  is,  moreover,  in  the  second  place,  less 
necessity  for  putting  the  bread  into  a  very  hot  oven, 
or  for  keeping  it  in  the  oven  so  long  a  time  as  to 
deprive  the  outer  part  of  its  nutritive  quahties.  Bread 
baked  in  small  loaves  is  sweeter  to  the  taste  than 
when  baked  in  large  loaves ;  and  this  is  probably 
because  it  is  more  entirely  freed  from  the  products 
of  fermentation.  To  the  same  cause  may  probably 
be  referred,  the  greater  digestibility  of  toasted  than 
of  untoasted  bread;  the  bread  being,  in  this  way, 
not  only  dried,  but  the  fermented  matters  being  to 
a  great  degree  expelled, — and  more  particularly  if 
the  bread  be  cut  in  very  thin  slices,  and  toasted 
before  a  hot  fire. 

The  degree  to  which  the  fermentation  of  the  dough 
IS  carried  before  it  is  put  into  the  oven,  likewise 
affects  its  digestibility.    If  the  fermentation  of  the 
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dough  be  carried  far,  whether  for  the  sake  of  increas- 
ing the  apparent  quantity  of  the  batch  of  bread,  or 
to  render  the  bread  whiter,  or  for  any  other  purpose, 
there  is  no  doubt  that  not  only  is  the  amount  of 
ahmentary  matter  by  so  much  diminished,  but  the 
digestibility  of  the  bread  is  lessened  in  the  same  pro- 
portion.   Such  bread  wiU  have  undergone  so  much 
more  of  the  acetous  fermentation,  and  be  by  so  much 
more  likely  to  derange  the  stomach,  and  to  be  with 
difficulty  assimilated  3  while  it  will  have  had  so 
much  more  of  its  alimentary  particles  converted  into 
the  products  of  fermentation,  which  are  either  alto- 
gether lost,  and  driven  off  by  the  heat  of  the  oven, 
or,  if  retained,  render  the  bread  in  the  same  degree 
less  digestible. 

The  bread  hitherto  spoken  of  is  that  made  of  the 
flour  of  the  finest  wheat,  without  other  addition  than 
the  leaven  and  salt.    The  viscidity  of  the  dough  is 
necessaxily  much  diminished,  if  any  of  the  covering 
of  the  grain  is  left  mixed  with  the  flour;  and  the 
lightness  or  porosity  of  the  bread  made  from  it  is 
lessened  in  the  same  degree  ;  and,  owing  to  this,  the 
products  of  the  fermentation,  &c.,  do  not  so  com- 
pletely escape  during  the  baking.    In  some  people, 
its  tendency  to  disagree  with  the  stomach  is,  in  this 
way,  very  materially  increased.     Yet  in  a  large 
number  of  people,  whose  stomachs  seldom  complain 
unless  they  are  dreadfally  overworked,  and  with 
whom  the  chief  grievance  is  a  confined  state  of  the 
bowels,  this  kind  of  bread  is  for  the  most  part  found 
to  agree  much  better  than  that,  into  the  composition 
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of  which  the  flour  enters  exclusively.  The  coarser 
particles  of  the  husks  mechanically  irritate  the  sto- 
mach and  bowels,  and  promote  the  propulsion  of 
the  ingesta  through  them.  To  such  people,  this 
kind  of  bread  may  be  judiciously  recommended; 
or,  at  all  events,  it  may  be  had  occasional  re- 
course to  by  them,  with  probable  advantage.  The 
continued  use  of  any  mechanical  irritant  to  the 
bowels,  is,  however,  a  very  questionable  matter,  by 
which  some  risk  is  incurred.  In  this  case,  for 
instance,  the  bran  is  often  found  to  be  eventually 
left,  forming  lodgments  in  the  bowels,  and  risking 
some  serious  and  severe  derangement  of  the  economy. 
In  most  of  the  cases  in  which  bread  mixed  with  bran 
is  made  use  of,  it  is  found  to  be  advisable  to  admi- 
nister, occasionally,  some  such  aperient  medicine  as 
will  greatly  lessen,  or  wholly  remove,  all  risk  from 
such  lodgment  of  foreign  matter  in  the  intestines. 

In  truth,  one  of  the  most  important  considerations 
for  the  calm  judgment  and  opinion  of  the  medical 
man,  in  the  application  of  dietetics  to  individual 
cases,  is  to  preserve  a  just  balance,  as  far  as  atten- 
tion to  diet  can  do  so,  between  giving  the  stomach 
more  to  do  than  its  powers  are  capable  of  performing 
without  inconvenience  or  irritation,  and  confining 
the  individual  to  such  a  needlessly  strict  and  very 
easily  digested  diet,  as  deprives  the  intestines  of  such 
assistance  to  their  mechanical  duty  of  propelling 
their  ingesta  onwards,  as  somewhat  cruder  or  less 
perfectly  digested  food  unquestionably  affords  to 
them.    The  more  feeble  or  irritable  the  stomach, — 
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the  greater  the  derangement  of  the  hepatic  functions, 
—the  less  well  the  duodenal  digestion  is  performed, 
— the  more  important  and  the  more  strict  must  be 
the  attention  to  diet,  the  more  easily  assimilated 
must  be  the  kind  of  food,  the  less  likely  must  it 
be  to  task  unduly  the  digestive  powers,  the  more 
likely  to  be  quickly  and  fully  digested,  and  the  less 
likely  to  leave  a  crude  and,  under  such  circum- 
stances, a  deranging  and  irritating  remainder,  by 
which  the  existing  derangement  of  the  economy 
would  be  kept  up  or  increased.    And  yet,  however 
needful  the  dietetic  regulation  and  restriction  may 
be,  the  condition  is  almost  necessarily  involved, 
that,  in  direct  proportion  as  the  points  aimed  at 
are  secured,  in  direct  proportion  as  the  food  is 
more  quickly  and  completely  assimilated^  does  the 
action  of  the  bowels  become  more  sluggish,  and 
does  the  artificial  assistance  of  medicinal  or  other 
means  become  more  needful,  and  must  it  be  more  fre- 
quently had  recourse  to.    It  may  be  often  reasonably 
and  justly  objected  to  dietetic  restrictions—"  Let 
me  return  to  my  new  bread  and  small  beer,  as  articles 
of  food,  and  I  shaU  want  no  more  pills ;  "—or,  "  My 
stomach  feels  more  comfortable,  my  digestion  cer- 
tainly gives  me  less  trouble,  I  have  lost  the  acidity, 
the  flatulence,  the  spasmodic  pain,  since  I  have  had 
my  diet  restricted,  but  the  increased  and  increasing 
costiveness  of  my  habit  is  becoming  almost  as  great 
an  evil  as  the  indigestion  itself."     This  important 
circumstance,  which  obtains  so  very  generally,  makes 
it  a  matter  of  moment  that  restrictions  in  diet  should 
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not  be  carried  to  an  unnecessary  extent :  butter,  fat, 
sugar,  vegetables,  &c.,  although  requiring  more  effort 
for  their  assimilation,  and  being  by  so  much  liable 
to  be  imperfectly  digested,  and  apt  to  occasion  dys- 
peptic symptoms,  and  irritate  and  derange  the 
economy,  have  a  marked  tendency  to  keep  the 
bowels  in  a  state  of  solvency,  and  by  so  much  minis- 
ter to  the  continued  healthiness  of  the  economy.  It 
need  not  be  added,  that  this  caution,  respecting  the 
degree  to  which  dietetic  regulation  should  be  carried, 
in  no  degree  militates  against  the  importance  of  such 
restrictions,  when  not  pushed  too  far;  but,  on  the 
contrary,  indicates,  how  great  may  be  the  influence 
of  attention  to  diet,  on  all  the  processes  and  condi- 
tions of  the  system.* 

However  well  fermented  bread  may  be  baked,— 

*  The  advantage  of  using  more  or  less  of  the  coverings  of  the 
grain,  in  the  preparation  of  bread,  has  often  been  urged,  on  economical 
pi-inciples.    There  can  be  no  doubt,  that  a  very  large  proportion  of 
nutritive  matter  is  contamed  in  the  bran  and  the  pollard  ;  and  these 
are  estimated  to  constitute  about  one-fifth  part  of  the  entire  weight  of 
the  wheat-grain.    It  is,  unquestionably,  so  far  wasteful  to  remove 
these  altogether  from  the  flom- ;  and  in  the  case  of  the  majority  of 
people  this  waste  may  be  unnecessary,  even  on  the  score  of  digesti- 
bility.   It  has  been  frequently  suggested,  that,  in  cases  where  the 
mtroduction  of  any  portion  of  the  pollard  and  bran  might  be  objec- 
tionable, from  the  risk  of  their  provmg  mechanical  irritants  to  the 
bowels,  or  from  the  chance  of  theu'  disturbing  the  first  or  the  second 
stage  of  the  digestive  processes,  the  more  soluble  matters  might  be 
extracted  from  them  by  means  of  hot  water,  and  tlais  water  used 
mstead  of  common  water  in  making  the  dough.    It  is  said,  that  the 
quantity  of  bread  obtainable  from  a  given  weight  of  flour  may,  by  this 
simple  means,  be  very  greatly  increased,  and  the  proportion  of  aUment 
increased  in  at  least  as  large  a  proportion  :  the  coverings  of  the  grain 
appearing  to  containing  a  very  large  proportion  of  albuminous  matter. 
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however  thorouglily  tlie  products  of  fermentation 
may  be  expelled  by  the  baking,  and  by  letting  the 
bread  be  a  day  or  two  old  before  it  is  eaten —there 
are  some  people  with  whom  it  seldom  agrees,  and 
some  states  of  system  in  which  it  is  anything  but 
easily  digested.    Of  these,  the  most  important  are 
infants  and  very  young  children;  and  these  farmsh 
few  exceptions  to  the  remark.     At  the  period  of 
weaning,  and  the  whole  time  before  that  period,  and 
some  httle  time  after  it,  fermented  bread  is  almost 
always  a  direct  cause  of  stomach  disturbance.  But 
there  are  others  with  whom  fermented  bread  dis- 
agrees.   In  cases  of  severe  dyspepsia,  with  acrid  gas- 
tric secretions,  or  much  irritability  and  morbid  sensi- 
tiveness of  stomach,  fermented  bread  can  seldom 
be  eaten  without  producing  derangement.    In  such 
cases,  bread  that  is  unfermented  is  much  more  hkely 
to  agree,  if  it  is  thoroughly  baked.    Biscuit  is  the 
only  form  of  unfermented  bread  that  can  be  baked 
thoroughly,— restricting  the  word  bread,  to  a  mix- 
ture of  flour,  water,  and  salt,  without  addition.  The 
addition  of  any  material  to  these,  as  a  substitute  for 
the  fermentation,  to  render  the  bread  porous,  and 
enable  it  to  free  itself  from  th,e  aqueous  and  other 
matters,  and  to  be  sufficiently  altered  by  the  exposure 
to  heat,  in  the  condition  of  the  starch  in  particular, 
for  easy  solution  and  assimilation  by  the  digestive 
secretions,  properly  speaking  brings  the  mixed  article 
of  food  witHn  the  denomination  of  pastry  or  cake. 
There  is  an  exception  to  this,  in  the  case  of  the  bread 
which  is  rendered  porous,  by  mixing  such  materials 
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with  the  flour^  before  it  is  made  into  dough,  and 
exposed  to  heat,  as,  united,  cause  carbonic  acid  to  be 
disengaged, — the  resulting  saline  addition  being 
either  common  salt,  or  some  harmless  and  tasteless 
compound.  I  believe  that  bread  made  in  this  way, 
if  the  relative  quahties  and  proportions  of  acid  and 
alkali  could  be  duly  and  uniformly  secured,  would 
prove  to  be  as  easily  digested,  and  as  little  likely  to 
inconvenience  the  dyspeptic  stomach,  as  any  form  of 
farinaceous  food,  and  much  less  likely  to  do  so  than 
fermented  bread, — in  addition  to  the  proved  economy 
of  the  large  per  centage  of  the  elements  of  the  flour, 
that  are  expended  in  the  panary  fermentation. 

When  only  made  of  flour  and  water  and  salt,  and 
carefiiUy  and  thoroughly  baked,  biscuit  is  a  very 
easily  digested  article  of  food.  To  be  as  wholesome 
as  possible,  biscuit  should  either  have  been  recently 
baked,  or  have  been  carefidly  preserved  from  ex- 
posure to  the  air,  or  to  damp.  It  is  otherwise  apt 
to  become  somewhat  acescent,  and  to  derange 
the  digestive  organs  ;  and  this,  when  the  palate 
may  have  been  unable  to  detect  the  fact  of  a 
chemical  alteration. 

Ship-biscuit,  in  which  the  mass  of  dough  is  most 
carefiiUy  and  well  kneaded ;  and  in  which,  in  order 
to  the  biscuit  keeping  during  long  voyages,  the 
baking  is  done  perfectly,— is  generaUy  the  best  kind 
for  the  diet  of  children,  or  for  that  of  such  valetudi- 
narians as  fermented  bread  does  not  agree  with. 
Unleavened  bread  requires  much  more  baking  than 
leavened  bread,  probably  on  account  of  the  chemical 
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changes  produced  in  the  flour  by  the  fermentation, 
and  perhaps  partly  from  the  porosity  of  the  fermented 
dough  enahUng  the  heat  to  permeate  the  dough,  and 
the  aqueous  matters  to  escape  from  it  more  readily. 
Hence,  unleavened  bread,  if  baked  in  thick  loaf-like 
masses,  is  always  difficult  of  digestion. 

Bread  forms  a  kind  of  food  which  seldom  stimu- 
lates, even  when  the  system  is  out  of  health ;  and 
yet  it  is  a  highly  nutritive  article  of  diet.    It  is  of 
some  importance,  moreover,  in  giving  bulk  to  the 
more  nutritive  articles  of  food ;  and  its  very  slight 
degree  of  taste  enables  it  to  be  eaten  along  with 
ahnost  any  other  kind  of  alimentary  matter.  The 
mastication  of  dry  bread  involves,  moreover,  the 
secretion  and  swallowing  of  a  large  quantity  of  sahva, 
which  subserves  important  purposes  in  the  assimUa- 
tion  of  the  food,  and  especially  of  all  the  articles  of 
food  which  contain  starch. 

Saliva,  besides  certain  saline  matters,  as  chloride 
of  calcium,  and  lactates  of  potash  and  soda,  phos- 
phate of  Hme,  and  sihca,  contains  a  proportion  of 
free  soda,  chiefly  in  combination  with  mucus.  When 
in  a  morbid  state,  the  saliva  occasionaUy  shows  an 
acid  re-action,  which  seems  tq  be  due  to  the  presence 
of  free  acetic  acid ;  but  in  the  healthy  state,  saliva 
has  decidedly  an  alkahne  character,  from  the  presence 
of  uncombined  or  free  soda.    According  to  Mitsch- 
erhch,  there  is  1.64  of  soda  in  1000  parts  of  sahva; 
and,   according  to  Dr.   Wright,  only  one-thii^d 
of  this  proportion  of  free  alkah.     It  is,  perhaps, 
enough,  to  be  aware,  that  the  saliva,  when  healthy. 
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possesses  a  decidedly  alkaline  re-action,  and  tliat  this 
is  due  to  the  presence  of  free  soda.  Admitting  that 
alimentary  matters  are  to  be  generally  classed  as 
being  albuminous,  fatty,  and  saccharine ;  the  first  of 
these,  the  albuminous,  made  to  embrace  all  the  azo- 
tised  articles  of  food,  are  assimilated  (as  has  been 
said  before,  p.  35)  only  by  means  of  the  gastric 
juice,  which,  besides  its  acid,  is  believed  to  con- 
tain a  genuine  ferment  (pepsin),  by  which  the  food 
is  prepared  for  solution  and  assimilation.  This 
ferment,  or  organised  matter  in  a  state  of  change, 
or  of  virtual  decomposition,  seems  to  be  an  essential 
means,  by  which  the  first  step  is  taken  in  the  assimi- 
lation of  all  the  azotised  articles  of  food.  Probably, 
according  to  Professor  Liebig,  derived  from  the  trans- 
formation of  a  portion  of  the  hning  membrane  of  the 
stomach  itself,  this  ferment  appears  to  be  the  primary 
re-organising  element,  by  which  the  atoms  of  the 
ingesta  are  once  again  vitalised,  and  brought  within 
the  influence  of  the  organic  laws.  This  ferment  may 
itself  prove  to  be  a  newly  vitahsed  product  of  the 
existing  disorganisation,  and  be  identical  with  the 
various  ways  in  which  fermentation  occurs  out  of  the 
body,  involving  new  organised  existences,  which 
in  their  turn  rapidly  increase,  and  influence  the 
decomposing  atoms  in  their  vicinity.  This  ferment 
has  been  happily  and  well  compared  by  Professor 
Liebig,  to  that,  by  which,  in  the  germination  of 
seeds,  the  atoms  are  made  to  assume  such  extraordi- 
nary and  decisive  new  arrangements.  The  most 
famiUar  instance  of  this  may  be  the  sprouting  of 
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barley ;  and  tlie  conversion  of  starch  into  sugar,  its 
very  striking  effect.*  Supposing  this  to  be  the  true 
theory  of  the  primary  assimilation  of  the  albuminous 
or  azotised  alimentary  articles, — and  that  it  is 
probable  the  conversion  of  the  fatty  articles  of  food 
is  due  to  the  action  of  the  bile,  or  to  its  being  in  the 
first  instance  saponified,  and  thus  weakened  and 
fixed,  and  rendered  miscible  and  capable  of  combining 
with  water, — the  way  in  which  saccharine  substances 
are  assimilated  in  the  first  instance,  remains  to 
be  accounted  for;  and  for  this  we  are  indebted 
to  the  experiments  and  researches  of  M.  Mialhe. 
For  the  primary  assimilation  of  the  saccharine  ali- 
ments, the  influence  of  free  alkah  appears  to  be  a 

*  «  Vegetable  fibrin  is  subject  to  continual  alteration  by  contact  with 
water  ;  and  in  this  state  it  has  the  singulai'  property  of  converting 
starch  into  dextrine  (a  soluble  gum),  and  then  into  sugar.  This  remark- 
able power  is  best  seen  in  germmating  grain,  as  in  malt,  of  which  a 
small  part  mixed  with  a  large  quantity  of  starch,  m  a  thick  paste, 
and  warmed  to  150°  to  160°  very  soon  renders  the  whole  quite  fluid 
and  dissolved,  and  finally  converts  it  into  grape  sugar.  That  part  of 
the  fibrm  which  acts  on  the  starch  has  become  soluble  in  water.  It 
is  called  diastase. 

"  Diastase  is  made  by  rubbing  up  malt  with  a  httle  water,  ex- 
pressing the  mixtm-e,  adding  just  enough  alcohol  to  separate  the 
albumen,  and  to  aUow  the  Uquid  to  filter.  The  filtered  liquid,  mixed 
with  more  alcohol,  deposits  the  diastase.  It  is  pm-ified  by  bemg 
repeatedly  dissolved  m  water  and  precipitated  by  alcohol.  It  is 
finaUy  dried  at  a  temperature  of  100°  or  110°.  Thus  prepared, 
diastase  camiot  be  a  pm-e  compound,  but  it  possesses,  in  a  high  degree, 
the  power  of  promotmg  the  solution  of  starch,  that  is,  its  conversion 
into  dextrme  and  sugar.  One  part  of  diastase  can  convert  into 
dextrme,  with  a  httle  sugar,  no  less  than  2,000  parts  of  starch. 
Diastase  is,  evidently,  fibrm  altered,  and  still  more  prone  to  change. 
Its  solution  cannot  be  kept  ;  it  becomes  rancid,  and  loses  its  action 
on  starch."— Dr.  Wm.  Gregory,  Op.  Citat. 


ANIMAL  DIASTASE.  159 

primary  necessity;  and  this  condition  is  found  in 
the  saliva.    But,  probably  in  the  case  of  all  the 
saccharine  ahments,  and  unquestionably  so  in  that 
of  the  purely  amylaceous  substances,  a  further  means 
of  reduction,  and  conversion  into  organised  matter, 
is  necessary;  and  for  this,  the  constitution  of  the 
saliva  hkewise  furnishes  the  necessary  condition. 
As  in  the  case  of  the  gastric  secretion,  so  in  that  of 
the  saHva,  the  animal  fluid  contains  a  substance  in  a 
state  of  change,  like  the  diastase  or  ferment  in  the 
sprouted  barley ;  and  to  this  diastase,  called,  by  M. 
Mialhe,  animal  diastase,  is  the  assimilation  of  all  the 
starch  ahments  to  be  ascribed.    By  the  action  of 
this  animal  diastase,  the  particles  of  starch  are  more 
or  less  quickly,  and  so  entirely  changed,  that  the 
distinctive  effect  of  iodine  upon  starch  no  longer 
obtains;  and,  incapable  of  combining  and  forming 
an  iodide  of  starch  any  longer,  the  addition  of  iodine 
to  starch,  thus  modified,  no  longer  produces  a  blue 
colour;  and,  on  the  other  hand,  whereas,  when 
caustic  potash  is  added  to  unmodified  starch,  it  pro- 
duces no  change  of  colour,  the  addition  of  potash 
to  the  starch,  now  converted,  produces  a  deep  brown 
colour.    The  rapidity  with  which  amylaceous  articles 
are  thus  modified  by  this  animal  diastase,  is  much 
influenced  by  the  mechanical  condition    of  the 
particles  of  starch  submitted  to  its  action.    If  the 
particles  are  disintegrated,  or  broken  up,  by  having 
been  boiled  in  water,  or  exposed  to  a  highly  elevated 
temperature,  as  in  baking,— or  partially  broken  up, 
as  in  the  fermentation  of  bread, — or  ground  and 
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crushed  and  broken,  as  in  mastication,— to  the  same 
extent  are  they  more  readily  and  completely  acted 
upon  by  the  salivary  ferment.    Hence  some  of  the 
importance  and  usefulness  of   the  processes  of 
cookery,  so  long  known  to  be  especially  important 
in  the  case  of  the  vegetable  articles  of  food ;  and 
hence  the  beautiful  and  remarkable  provision,  that 
the  graminivorous  and  herbivorous  animals  have  com- 
phcated  means  of  mastication,  and  not  merely  incisor 
and  canine,  but  grinding  teeth,  while  their  salivary 
glands  are  so  much  larger  than  are  those  of  the 
carnivorous  animals.     Perhaps  it  remains  to  be 
shown  and  explained,  how  the  amylaceous  articles  of 
food,  that  are  swallowed  without  salivary  admixture, 
come  to  be  assimilated.    This  may,  however,  be 
explained,  by  the  fact  of  saliva  being  subsequently 
swallowed  for  their  conversion  and  solution;  or  it 
may  not  improbably  lead  to  the  finding,  at  length, 
an  important  use  for  the  pancreas,  which  unquestion- 
ably secretes  a  fluid  very  similar  in  appearance,  and, 
as  it  seems  from  the  analyses,  very  similar  in  chemical 
character,  to  that  of  the  sahvary  glands. 

It  is  in  some  degree  confirmatory  of  this  sugges- 
tion, that,  in  birds,  M.  Magendie  should  have  found 
the  'paiicreatic  fluid  so  largely  albuminous,  as  to 
coagulate  on  the  application  of  heat,  and  therefore  so 
capable  of  acting  as  a  ferment,— that  in  the  experi- 
mental researches  of  MM.  Tiedemann  and  Gmelin, 
1000  parts  of  the  pancreatic  fluid  of  a  dog  left  87 
parts  of  solid  residue,  of  alkaline  character,  the 
fluid  itself  having  been  so  decidedly  of  albuminous 
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character  as  to  have  been  drawn  out  like  threads, 
exactly  as  in  the  case  with  the  albumen  of  the  egg, 
containing  moreover  what  they  call  a  modified  casein, 
— that  in  the  experiments  of  the  same  distinguished 
savans,  the  pancreatic  fluid  of  the  sheep  was  likewise 
found  to  be  alkaline  and  albuminous,  and  more  de- 
cidedly so  after  a  meal  than  before, — and  that  in  the 
experiments  of  MM.  Leuret  and  Lassaigne,  although 
believed  by  M.  Simon  to  have  been  less  carefully 
performed,  the  pancreatic  juice  of  the  horse  was 
found  to  be  almost  identical  in  its  composition  with 
that  of  human  saliva.    It  remains  to  be  determined, 
however,  by  further  and  more  carefully  conducted 
experiments,  whether  the  pancreatic  fluid  of  man 
and  other  animals,  besides  general  similarity  in 
appearance,  in  physical  character,  and  in  chemical 
composition,  to  the  salivary  secretion,  contains  a 
real  analogue  to  the  animal  diastase  discovered  by 
M.  Mialhe  in  the  saliva,  having  the  same  physical 
and  chemical  characters.* 

Fermented  dough  is  sometimes  boiled  instead  of 

*  The  animal  diastase  obtained  by  M.  Mialhe  from  the  saliva  is 
stated  to  be  "  solid,  white  or  greyish  white,  amorphous,  insoluble  in 
alcohol,  but  soluble  in  water  and  spirit.  The  directions  for  obtaining 
it  are  the  foUowmg :— Filter  saliva,  and  treat  it  with  five  or  six 
times  its  weight  of  absolute  alcohol,  adding  it  as  long  as  any  precipi- 
tate occurs.  This  animal  diastase  is  insoluble,  and  falls  into  white 
flocks,  which  must  be  collected  on  a  filter  and  dried.  It  forms  about 
2§  of  the  whole  sahva."— Animal  Chemistry,  with  Reference  to  the 
Physiology  and  Pathology  of  Man.  By  Dr.  J.  Franz  Sunon,  Fellow 
of  the  Society  for  the  Advancement  of  Physiological  Chemistry  at 
Berlm,  &c.,  &c.  Translated  and  Edited  by  George  E.  Day,  M.A. 
andL  M.,  Cantab.,  &c.— Sydenham  Society's  Edition,  vol.  ii.  p.  9. 
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being  baked,  forming  what  is  called  yeast  or  barm 
dumpling.     This  is,  liowever,  far  from  being  as 
easily  digested  as  bread.     These  dumplings  have 
all  the  unwholesome  qualities  of  new  bread;  and, 
furthermore,  it  is  probable,  that  the  gluten  and 
the  starch  are  not  so  much  altered  as  when  subjected 
to  the  higher  degree  of  heat  of  the  oven;  the 
products  of  the  fermentation  being,  besides,  m  all 
likelihood,   not    so   completely   expeUed.  These 
dumplings  do,  however,  form  a  very  nuteitious  kmd 
of  food,  which  IS  weU  adapted  to  men  who  require 
a  large  amount  of  support,  and  whose  stomachs 
are  not  impaired  in  their  functions,  by  sedentary 
habits,  or  repletion,  or  intemperance.    It  may  be 
even  matter  of  surprise,  that  they  are  not  more 
made  use  of  than  they  are,  by  those  of  the  workmg 
classes,  whose  employment  is  such  as  to  cause  a 
large  expenditure  of  nutriment,  without  disturbmg 
the  assimnating  functions.    But  .dth  those  whose 
digestive  powers  are  disordered,  no  matter  fi'om 
what  cause,  yeast  dumplings  will  almost  always 

disagree.  -..^  j  r. 

Vermicelli  and  maccaroni  are  modified  torms, 
strictly  speaking,  of  unleavened  wheaten  bread. 
They  are  made  from  the  flour  of  the  grano  duro: 
a  variety  of  wheat,  the  grains  of  which  are  small 
and  hard,  and  which  is  grown  chiefly  on  the  borders 
of  the  Black  Sea,  and  in  Apulia.  It  is  said,  that 
the  quality  of  maccaroni  depends  on  its  being  made 
exclusively  of  the  grano  duro,  or  on  tHs  being  mixed, 
and  so  far  adulterated,  with  the  flom-  of  soft  wheat. 
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The  flour  is  somewhat  coarsely  ground,  is  made  into 
paste  by  the  addition  of  water  only,  which  is  kneaded 
for  a  long  time  by  means  of  a  block  of  wood,  worked 
by  a  very  simple  contrivance.    When  suflSciently 
kneaded,  the  paste  is  forced  by  common  pressure 
through  a  number  of  circular  holes  :  in  the  case  of 
the  substance  to  be  called  vermicelli,  the  holes  being 
of  course  much  smaller  than  in  that  of  maccaroni. 
Maccaroni  is,  moreover,  hollow  throughout,  to  faci- 
litate its  being  thoroughly  dried,  which  its  larger 
diameter  would  otherwise  render  difficult  or  uncer- 
tain.   Over  each  of  the  larger  holes,  intended  for 
the  maccaroni,  there  is  a  small  copper  bridge,  raised 
sufficiently  above  the  hole  to  enable  the  paste  to 
pass  under  it  into  the  hole ;  and  from  this  bridge 
depends  a  copper  wire,  long  enough  to  pass  through 
the  hole,  and  thus  the  paste  which  passes  through 
is  left  hollow.     The  strings,  whether  larger  or 
smaller,  hollow  or  otherwise,  owing  to  the  long 
kneading,  and  especially  owing  to  the  fibrinous  and 
glutinous  quahty  of  the  grain  used  in  the  manu- 
facture,  are  remarkably  tenacious,   and  in  any 
required  length,  are  twisted  into  certain  shapes,  and 
hung  conveniently  to  dry. 

Maccaroni  and  vermicelli  are,  then,  unleavened 
dough,  not  baked,  but  simply  hardened  by  being 
dried  in  the  air ;  made  of  the  gram  duro,  probably 
the  very  best  and  most  nourishing  variety  of  wheat- 
gram,  which  is  grown  only  in  certain  parts  of 
Southern  Europe,  which  appear  to  be  pecuHarly 
congenial  to  the  wheat-plant.     These  are  easily 
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digested  forms  of  food;  and  they  are  at  least  pro- 
portionably  nutritious.  Stewed,  and  eaten  with 
saltj  perhaps  flavoured  with  pepper,  with  the  addi- 
tion of  simple  beef  gravy,  they  form  a  kind  of  food 
which  is  by  no  means  unpalatable,  and  that  is 
sufficiently  easy  of  digestion  even  for  most  dyspep- 
tics. Eaten  along  with  meat,  as  a  substitute  for 
potatoes,  or  other  vegetables,  stewed  maccaroni  like- 
wise forms  a  grateful  article  of  food,  and  one  that 
is  useful  for  its  digestibihty.  As  more  commonly 
eaten, — mixed  with  cheese,  and  baked, — maccaroni, 
of  course,  loses  its  good  character  in  regard  to 
digestibility,  and  can  only  derange  the  weak,  or  add 
to  the  labours  of  the  overloaded  stomach;  unless, 
perhaps,  by  serving  to  stimulate  it,  the  cheese  may 
assist  it  to  accomplish  its  difficult  and  enervating 
labours.  The  sensualist  must  pay  the  penalty  of 
the  expenditure,  derivation,  and  probable  exhaustion, 
of  the  nervous  power,  to  effect  the  digestion  of  the 
multiplied  mass,  which  he  thinks  fit  to  swallow; 
and  by  so  much  is  the  nervous  power  diverted  from 
its  higher  uses,  and  by  so  much  is  the  individual 
sunk  fr'om  his  elevated  position  as  a  thinking  being. 

By  the  art  of  cookery,  wheaten  flour  is  made 
to  assume  many  and  various  other  forms ;  some  of 
which  are  in  the  majority  of  cases  wholesome  and 
advisable  articles  of  food ;  whilst  others  must  be 
regarded  as  being  often  of  very  doubtful  value,  if 
not  positively  injurious.  Much  depends  upon  the 
mode  of  cooking,  on  the  natm-e  of  the  matters  added 
to  the  flour,  and  on  the  time  at  which  they  are  eaten. 


PUDDINGS  AND  PIES. 


165 


Puddings,  or  boiled  paste,  are  generally  more  easily 
digested  than  pies,  or  baked  pastry;  but  to  this 
there  are  many  exceptions.  Butter,  or  lard,  or  suet, 
and  sugar,  or  treacle,  are  to  be  looked  upon  as  the 
great  causes  of  objection  to  the  different  kinds  of 
pastry ;  and  milk  and  eggs,  as  the  additions  which 
are  least  likely  to  be  injurious.  The  old-fashioned 
hasty-pudding,  made  with  egg,  milk,  and  flour,  is 
perhaps  the  most  digestible  form  of  pudding.  The 
common  batter-pudding,  made  with  the  same  in- 
gredients, somewhat  differently  proportioned,  and 
boiled,  may  probably  be  placed  second  on  the  list 
of  relative  digestibility.  If  this  same  pudding,  with- 
out addition,  is  baked,  it  may  be  somewhat  less 
easily  digested,  but  not  so  much  so  as  to  be  usually 
any  ground  of  objection  to  it.  If  made  to  receive 
all  the  fat  that  may  fall  from  meat  while  it  is  roast- 
ing,— constituting  the  Yorkshire  pudding  of  high  and 
old  renown, — the  pudding  must  take  a  low  position 
as  to  digestibility,  however  great  its  claims  and  merits 
on  other  accounts.  The  pancake, — equally  venerable 
as  to  fame  and  antiquity, — made  of  batter,  fried  in 
butter  or  fat,  must  be  at  least  equally  objectionable 
on  the  score  of  digestibility.  In  general,  if  butter 
or  suet  is  added  to  the  paste,  it  is  more  easily 
digested  if  boiled,  than  if  baked,  for  the  obvious 
reason,  that  the  fat  is  less  apt  to  be  much  affected 
in  the  cooking,  from  being  subjected  m  boiling  to  a 
less  elevated  temperature.  Pastry,  to  be  as  easUy 
digested  as  possible,  should  be  light,  but  not  rich ; 
and  it  should  be  thoroughly  cooked.    If  it  be  an 
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object  to  obtain  a  paste,  tbat  will  be  the  most 
easily  digested,  it  sbould  be  as  little  rich,  that  is 
greasy,  as  is  consistent  with  its  being  moderately 
light.  A  heavy  or  sad  paste  is  an  abomination 
to  any  stomach,  the  energies  of  which  are  in  any 
degree  impaired.  The  relative  digestibility  and 
wholesomeness  of  the  different  kinds  of  fruits, 
whether  nsed  in  these  or  other  ways,  will  have  to 
be  noticed  afterwards.  A  paste  made  of  flour  and 
water,  without  addition,  and  boiled,— the  hard  dum- 
pling of  by-gone  days,— is  generally  of  difficult 
digestion. 

In  the  question  of  diet,  puddings  and  pies  are 
of  much  importance ;  and,  I  think,  their  use  may  be 
often  very  unwisely  prohibited.    Inasmuch  as  they 
are,  unless  made  most  needlessly  rich  and  greasy, 
much  less  nourishing  than  animal  food,— and  as  they 
must  be  eaten,  more  or  less,  as  a  substitute  for  it, 
they  may  subserve  an  important  purpose,  in  lessen- 
ing the  risk  of  repletion  and  plethora.    There  is, 
however,  the  unquestionable  risk,  that,  by  variety, 
and  the  consequent  gourmandise,  the  appetite  may 
be  stimulated  to  take  too  much  food.    Puddings  and 
pies  are,  however,  pai'ticularly  important  articles  of 
diet  in  the  case  of  children ;  serving,  in  some  degree, 
as  a  substitute  for  an  amount  of  animal  food,  that  is 
apt  to  disagree  with,  and  overload  them.    The  diet 
of  most  children  should  be  in  a  large  degree  fari- 
naceous.   It  is  seldom  the  case,  that  the  health  of 
children  continues  to  be  long  unimpaired,  into  whose 
diet  animal  fibre  or  oleaginous  matters  enter  largely. 
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Bread  and  milk, — or  milk  boiled,  and  thickened 
witli  flour,  oatmeal,  rice,  or  arrow-root, — or  oatmeal 
porridge,  eaten  with  milk, — constitute  usually  tlie 
very  best  breakfast  for  children;  and  the  greater 
proportion  of  their  dinner  should  generally  consist 
of  some  plain  light  pudding  or  pie.  As  their  age 
advances,  it  will  be  generally  necessary  to  modify 
this  plan  of  diet  a  good  deal;  increasing  the  pro- 
portion of  animal  food,  and  diminishing  that  of  the 
farinaceous  aliments. 

Meat  puddings  and  meat  pies, — that  is,  meat 
surrounded  or  covered  with  a  crust  of  pastry, — may, 
most  justifiably,  be  placed  the  lowest  in  the  scale 
of  digestibility,  in  this  class  of  dietetic  articles,  more 
especially  if  the  crust  is  eaten ;  and  these  should 
be  strictly  forbidden  to  the  invalid. 

The  oat  is  the  grain  of  second  importance  as  an 
article  of  diet.  Little  used,  comparatively  speaking, 
in  the  southern  parts  of  this  island,  it  is  an  important 
article  of  food  in  the  northern  counties  of  England, 
and  still  more  so  in  Scotland.  Oatmeal  is  said  to  be 
more  nutritious  than  wheaten  flour.  It  is  reported 
to  contain  as  much  as  one  third  more  of  albuminous 
matter  than  wheaten  flom\  This,  however,  probably 
gives  an  exaggerated  notion  of  its  nutritive  properties. 
It  is  certainly  less  easily  digested,  and  perhaps  even 
less  entirely  digestible,  than  the  flour  of  wheat. 

Even  if  it  should  be  eventually  proved,  that  the 
experimental  results  of  modern  chemists,  as  to  the 
relative  amount  of  azotised  matter  contained  in  the 
flour  of  the  difi'erent  kinds  of  grain,  is  free  from  any 
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degree  of  error,  it  must  be  borne  in  mind,  in  practi- 
cally considering  tbe  question  of  diet,  that  tins 
becomes  a  consideration  of  mecbanical  condition  and 
of  chemical  character,  so  far  as  these  may  facilitate 
or  otherwise  the  process  of  assimilation,  at  least  as 
much  as  it  is  a  question  of  the  amount  of  azotised, 
and,  if  duly  digested,  of  nutritive  matter.    In  this 
point  of  view,  as  regards  the  chemical  part  of  the 
question,  the  practical  points  of  the  inquiiy  are  not 
confined  to  that  of  what  proportion  of  azotised 
matter  there  may  be  in  the  flour  of  any  of  the  grains 
that  are  used  as  food,  but  must  include  that  of  the 
state  in  which  the  azotised  ahmentary  matter  is  pre- 
sented, whether  as  vegetable  fibrin,  albumen,  or 
casein.    There  can  be  little  doubt,  that,  in  general, 
vegetable  fibrin  is  more  easily  digested,  and  is  there- 
fore more  likely  to  be  fully  and  duly  assimilated,  than 
vegetable  albumen;  and  there  is,  if  possible,  less 
doubt,  that  either  of  these  forms  of  azotised  vegetable 
food  is  more  easily  digested,  and  therefore  more 
certain  to  be  fully  assimilated,  than  vegetable  casem. 
It  is  not  enough,  then,  to  prepare  us  to  estimate  the 
question  of  the  comparative  nutritiveness  of  the  dif- 
ferent grains,  to  ascertain  the  amount  of  azotised 
matter  contained  in  a  given  weight  of  the  flour 
obtained  from  them  respectively ;  and  we  can  by  no 
means  infer  from  any  such  experimental  results,  that 
bean-flour  is  more  than  twice  as  nutritive  as  the  flour 
of  wheat,  or  linseed-meal  little  less  nutritive  than 
bean-meal,  or  oat-meal  much  more  nutritive  than 
wheaten  flour.    In  the  case  of  bean-meal,  although 
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the  absolute  amount  of  azotised  matter  contained  in 
a  given  weight  may  be  so  much  greater  than  that  con- 
tained in  wheaten  flour,  the  amount  of  vegetable  fibrin 
is  probably  very  considerably  less, — the  difference 
and  excess  of  azotised  matter  being  made  up  in  a 
great  degree  by  vegetable  casein ;  and  in  the  case  of 
linseed-meal  and  oat-meal,  the  amount  of  vegetable 
fibrin  is  probably  likewise  much  less  than  is  contained 
in  wheaten  flour, — the  difference  and  excess  being 
made  up  by  vegetable  albumen.  Without  reference  to 
this  consideration,  and  the  probable  consequent  degree 
of  digestibihty,  and  the  likelihood  of  the  more  or  less 
perfect  assimilation  of  the  whole  amount  of  azotised 
matter  contained  in  them  severally,  it  would  be  as 
little  justifiable  to  say  that  one  grain  is  therefore 
more  nutritive  than  another,  as  it  would  be  to  say 
that  the  flesh  of  the  different  animals  that  are  used 
as  food,  is  nutritious  in  proportion  to  the  amount  of 
nitrogen  contained  in  it, — or  that  the  degree  of  nutri- 
tiveness  of  the  different  parts  of  those  animals  could 
"  be  thus  determined, — which  is,  beyond  all  doubt,  by 
no  means  the  case. 

The  mechanical  condition,  moreover,  in  which  the 
flour  of  the  different  grains  is  necessarily  presented  to 
the  action  of  the  assimilating  organs,  must  have  much 
to  do  with  the  facility,  and  the  probable  degree,  of 
their  assimilation.  In  the  case  of  oatmeal,  this  may 
be  reasonably  inferred  to  offer  some  degree  of  greater 
mechanical  hindrance  to  the  action  of  the  digestive 
organs,  and  to  justify  corresponding  deductions  from 
the  inferences  as  to  the  relative  amount  of  nutri- 
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tive  quality  in  oatmeal,  when  used  as  the  food  of 
man. 

Although,  then,  the  proportion  of  vegetable  fibrin 
contained  in  any  grain,  is  not  a  fair  criterion  of 
its  nutritive  quality,  as  was  at  one  time  believed ; 
because  the  amount  of  azotised  matter  contained  in 
it  in  other  forms,  must  likewise  form  part  of  the 
estimate; — the  proportion  of  gluten  contained  in 
such  flour  is  not  without  some  degree  of  practical 
interest,  even  with  reference  to  the  question  of 
nutrition. 

According  to  the  analysis  of  Sir  Humphrey  Davy, 
oatmeal  does  not  contain  more  than  a  third  of  the 
proportion  of  gluten,  that  is  contained  in  wheaten 
flour;  and  it  is  at  least  proportionally  less  ^dscid  or 
tenacious. 

The  oat  will  grow  and  thrive  in  much  colder  situ- 
ations, than  any  other  of  the  grain-bearing  plants ; 
indeed,  even  many  parts  of  the  south  of  England  are 
said  to  be  too  warm  for  it;  and  the  grain  produced 
in  those  districts  is  reported  to  be  less  farinaceous, 
and  less  nutritious,  and  probably  less  wholesome  as 
food,  than  that  produced  in  the  more  northern  and 
colder  counties  of  England,  and  in  Scotland.  Much 
of  this  may  be  accounted  for  by  the  structure  of  the 
plant,  and  the  disposition  of  its  seeds.    Each  grain 
in  the  ear — or  rather,  in  this  case,  the  panicle — ^is 
separated  from  the  others,  and  mounted  on  its  pecu- 
liar stalk;  and  from  the  weight  of  the  grain,  when 
advancing  to  ripeness,  the  seeds  are  bent  downwards, 
which  protects  them  effectually  from  the  immediate 
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contact  of  moisture ;  while  the  separation  of  the 
seeds  from  one  another^  prevents  the  oat  from  being 
liable  to  many  diseases,  to  which  the  seeds  of  most 
other  grain-bearing  plants  are  subject.    But,  it  will 
be  observed,  that  this  arrangement  of  the  seeds 
exposes  them  individually  much  more  to  the  direct 
influence  of  the  sun,  and  enables  evaporation  to  take 
place  much  more  quickly  from  their  surfaces,  than  is 
the  case  with  wheat,  or  barley,  or  rye ;  and  thus  the 
oat  requires  moisture  more  essentially  than  they  do, 
— at  the  same  time  bearing  much  heat  worse,  and 
requiring  it  less.    It  is  probably  on  these  accounts, 
that  the  oat  seldom  thrives  in  the  warmer  districts, 
and  is  almost  always  of  better  quality  when  grown  in 
colder  situations;  and,  perhaps,  this  may  be  one 
reason,  if  not  the  principal  reason,  why  this  grain  is 
so  much  more  used  by  the  inhabitants  of  the  northern 
parts  of  this  island,  as  a  staple  article  of  food,  than  it 
is  by  those  of  the  southern  districts. 

Oatmeal  is  a  very  substantial  article  of  food.  No 
one  could  look  upon  the  Scottish  peasantry,  with 
whom  it  is  the  chief  article  of  subsistence,  with- 
out becoming  convinced  that  this  grain  is  largely 
nutritious.  Living  upon  little  else  than  oatmeal 
bread  and  oatmeal  porridge,  and  butter-milk,  with 
a  broth  almost  wholly  vegetable,  these  men  are  pro-  * 
verbially  hardy  and  strong,  subject  to  few  ailments, 
living  to  a  fully  average  age,  and  capable  of  enduring 
a  great  deal  of  fatigue,  and  that  for  considerable 
periods  at  a  time. 

Oats  passed  through  a  mill,  by  which  they  are 
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freed  from  their  husks,  constitute  the  groats,  so  much 
used  in  making  gruel.    G-ruel,  whether  it  be  made 
from  groats,  or  from  oatmeal,  is  a  most  valuable 
article  of  invahd  diet.    It  is  in  general  very  easily 
digested,  seldom  gi\dng  even  a  much  disordered 
stomach  any  inconvenience ;  while  it  is  much  more 
nutritious  than  is  commonly  believed.    A  bland 
demulcent,  it  soothes  the  stomach  when  its  secretions 
are  acrid  or  disordered;  and  from  having  some  small 
degree  of  consistence,  it  often  sits  easily  on  the 
stomach,  when  a  more  hquid  beverage  would  be 
rejected,  or  occasion  pain  or  inconvenience.  Varied 
as  to  its  degree  of  consistence,  and  given  in  the 
quantity,  and  at  the  intervals  of  time,  which  may  be 
most  desirable,  it  furnishes  a  most  valuable  palliative 
in  many  cases  of  illness,  and  a  most  excellent  remedy 
—for  in  that  light  may  it  be  fairly  regarded— in 
many  cases  of  dyspepsia.    Being  at  once  mode- 
rately nutritious,  and  in  most  instances  very  easily 
digested,  its  value  in  cases  of  protracted  indisposition 
can  hardly  be  estimated.    It  is  valuable  as  a  diet- 
drink,— as  a  means  of  protecting  the  stomach  from 
acrimonious   and  irritating  secretions, — and  as  a 
supper  for  those  invalids,  who  cannot  go  to  bed 
supperless  without  pain  and  sleeplessness,  and  yet 
with  whose  stomachs  most  kinds  of  food  disagree, 
the  disturbance  occasioned  by  the  indigestion  almost 
banishing  sleep.     It  is  sometimes  urged  against 
the  use  of  gruel,  that  its  fluidity  interferes  with  its 
being  easily  digested,  and  that  its  bulk  often  renders 
it  irritating  to  the  disordered  stomach.     If  the 
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quantity  taken  at  a  time  is  regulated  carefully^  these 
objections  to  the  use  of  gruel  will  be  of  rare  occur- 
rence.    Half  a  tea-cupful  of  gruel^  or  even  less, 
every  two  or  three  hours,,  has  been  found  to  answer 
every  purpose  in  the  majority  of  cases,  when  such 
rigid  abstemiousness,  and  such  a  rigorous  simpli- 
city of  diet,  have  been  necessary,  or  when  almost  any 
other  kind  of  food  has  been  productive  of  stomach- 
disturbance.    In  inflammatory  afl'ections,  thin  oat- 
meal or  groat  gruel,  with  no  other  addition  than  a 
small  quantity  of  salt,  is  probably  the  kind  of  food  that 
is  least  likely  to  occasion  disturbance ;  when,  indeed, 
it  does  not  appear  to  be  necessary  to  confine  the 
patient  to  water,  or  toast  and  water,  exclusively.  In 
severe  cases  of  indigestion,  characterised  by  a  highly 
acrimonious  state  of  the  gastric  secretions,  and  an 
irritable  or  inflammatory  condition  of  the  stomach, 
there  is  no  plan  of  diet  that  is  so  generally  success- 
ful, as  a  rigid  restriction  to  gruel,  with  or  without 
the  addition  of  bread  or  of  biscuit.    It  is  often  an 
important,  if  not  the  primary,  part  of  the  treatment 
of  such  cases.  There  are,  of  course,  exceptions  to  the 
advisabihty  of  a  gruel  diet,  even  under  such  circum- 
stances as  these ;  but  such  cases  are  comparatively 
rare.    There  are  individuals,  with  whose  stomachs, 
oats,  in  any  shape  or  form,  will  never  agree;  and  there 
are  cases  even  of  severe  dyspepsia,  in  which  a  system 
of  dry-dieting— living  upon  sohd  food,  and  drinking 
only  between  the  meals— is  the  only  elffectual  way  of 
combating  the  disease ;  but  these  form  few  and  rarely- 
occurring  exceptions  to  the  greater  number  of  dys- 
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peptic  cases.    When  gruel  is  found  to  agree  at  the 
first,  and  for  some  little  time,  it  sometimes  ceases  to 
do  so,  and  comes  to  occasion  dyspeptic  symptoms. 
It  is  usually  sufficient  to  intermit  its  use  for  a  short 
time,  in  such  cases  as  these;  resuming  it  after  a 
time,  if  it  should  seem  to  be  still  indicated.  With 
these  observations,  should  be  connected  the  import- 
ance of  ascertaining  that  gruel  is  well  and  thoroughly 
cooked.    Gruel,  to  be  fitted  for  the  use  of  invahds, 
should  be  boiled  for  at  least  an  hour.     In  many 
cases,  where  it  is  thought  to  disagree,  this  wiU  be 
found  to  be  owing  to  its  having  been  imperfectly 
cooked. 

Oatmeal  is  likewise  used,  and  deserves  to  be  much 
more  used  than  it  is,  in  the  form  of  what  is  called 
stirabout  or  porridge.    This  is  made,  by  gradually 
stirring  oatmeal  into  boiling  water,  until  enough  has 
been  added  to  give  the  required  degree  of  consistence, 
—continuing  the  boiling  untH  the  meal  is  sufficiently 
cooked.    It  is  commonly  eaten,  either  with  milk,  or 
with  butter-milk.    This  is  usually  a  very  nnirri- 
tating  kind  of  food— an  article  of  diet  which  is  well 
adapted  to  the  case  of  children,  and  little  less  so  to 
that  of  dyspeptics;  and  for  the  labouring  population, 
it  forms  a  breakfast  that  is  much  more  nourishing 
and  wholesome,  than  the  tea,  and  the  bread  and 
butter,  or  bread  and  dripping,  which  are  in  Eng- 
land so  much  more  generally  made  use  of.  Bread 
and  milk,  although  certainly  weU  suited  to  the 
stomachs  of  most  children,  is  nevertheless  found  to 
disap-ree  with  some;  and  as  a  general  breakfast  for 
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children,  I  think,  that  oatmeal  porridge  and  milk 
deserves  to  be  preferred.  It  is  an  unstimulating 
diet ;  it  is  very  easily  digested ;  it  contains  a  very 
considerable  proportion  of  nutriment ;  and  it  seems 
usually  to  act  slightly  on  the  alvine  excretions, — 
while,  in  many  cases,  a  continued  use  of  milk  renders 
it  necessary  to  take  an  occasional  dose  of  aperient 
medicine. 

Brose  is  another  article  of  diet  which  is  made  from 
oatmeal.  The  process  consists  simply  in  pouring 
boiling  water  upon  oatmeal,  and  stirring  them 
together.  The  meal  is  consequently  very  imperfectly 
cooked;  and  however  well  it  may  agree  with  the 
stomach  of  a  hardy  North-country  man,  it  would 
seldom  be  equally  suitable  to  those  of  more  civilised, 
and  consequently  more  dehcate  people.  If,  instead 
of  boiling  water,  the  fat  skimmings  of  soup  be  poured 
upon  the  oatmeal,  that  vaunted  Scotch  dish,  fat  brose, 
is  the  rich  and  indigestible  result.  It  must  require 
extraordinary  powers  of  digestion,  to  be  able  to  assi- 
milate this  without  inconvenience. 

Oat-cake,  made  by  baking  a  paste  of  oatmeal  and 
water,  rolled  out  thin,  on  a  girdle,  or  slab,  of  iron  or 
stone,  placed  over  the  fire,  is  another  way  in  which 
oatmeal  is  made  use  of  as  food.  There  are  two  kinds 
of  oat-cake  ;  the  one  of  which  is  more  commonlv 
made  use  of  in  Scotland,  the  other  being  more  used 
in  Derbyshire,  Yorkshire,  and  the  adjacent  counties. 
The  first  of  these  kinds  is  made  by  simply  working 
tip  meal  and  water  into  a  paste,  rolling  it  out  to  a 
sufficient  degree  of  thinness,  and  baking  it  forthwith. 
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In  the  second  kind,  advantage  is  taken  of  the  great 
tendency  of  oatmeal  to  undergo  the  acetous  fermen- 
tation.   A  little  of  the  stale  dough,  already  in  a  fer- 
mented state,  is  commonly  added  to  the  paste,  and  in 
a  short  time  the  whole  is  sufficiently  leavened.  The 
first  kind  is  very  short  and  dry ;  the  second  kind  is 
much  tougher  and  moister.    The  latter  varies  a 
good  deal  in  difieerent  districts,  according  to  the 
degree  of  fermentation  the  meal  has  been  made  to 
undergo  before  the  baking.   The  preference  given  to 
either  the  unleavened  or  the  leavened  kind  depends, 
of  course,  chiefly  on  habit    of  the  two,  it  is  probable 
that  the  unleavened  variety  is  the  more  easily  di- 
gested. The  remarks  on  the  digestibility  of  oatmeal, 
when  in  the  form  of  gruel  or  porridge,  are  not  appli- 
cable to  oaten  bread.    It  is  apt  to  disorder  a  weak 
or  irritable  stomach. 

Barley  is  now  little  used  as  an  article  of  food; 
although  scones,  or  thin  cakes,  of  barley-meal,  have 
still  a  place  in  the  farm-houses  of  the  north.  But, 
much  as  the  consumption  of  barley,  as  a  direct  arti- 
cle of  food,  has  decreased,  it  is  more  and  more  in 
demand  for  the  production  of  beer  and  spirits;  and 
the  demand  for  barley  is  probably  little  less  great, 
than  when  a  large  proportion  of  the  bread  used  in 
this  country  was  made  of  it. 

Barley  possesses  some  advantages  over  most  of 
the  other  grain-plants,  which,  under  certain  cir- 
cumstances, must  be  of  considerable  importance.  It 
bears  heat  and  drought  better  than  they  do;  it  will 
grow  on  lighter  soils ;  and  it  arrives  more  quickly  at 
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maturity ;  so  that^  in  many  barren  situations^  in  which 
the  summer  is  too  short  to  admit  of  the  ripening  of 
wheat,  barley  becomes  the  staple  article  of  food.  So 
rapid  is  its  growth,  that,  it  is  said,  the  farmers  in 
Spain,  and  in  other  countries  having  a  similarly  high 
temperature,  can  grow  two  crops  in  the  year.  The 
chief  pecuharity,  however,  in  the  growth  of  barley, 
is  the  injury  it  receives  from  excessive  moisture. 
Owing  to  the  chemical  constitution  of  the  grain, 
barley  is  exceedingly  apt  to  sprout  in  the  ear ;  and 
a  degree  of  moisture,  which  might  probably  be  no 
more  than  the  other  grain-plants  would  bear  weU, 
and  thrive  with,  would  produce  in  barley  this  result. 
It  is  owing  to  the  facility  with  which  it  germi- 
nates, that  this  grain  is  so  suited  to  the  purposes 
of  malting. 

According  to  the  analysis  of  Dr.  Prout,  barley 
contains  only  3  per  cent,  of  gluten ;  which  is  only 
one-half  the  proportion  contained  in  oats,  and  not 
more  than  a  sixth  to  an  eighth  of  that  contained  in 
wheat.  But,  from  the  more  recent  analysis,  it 
would  appear  to  contain  more  than  11 J  per  cent,  of 
albuminous  matter,  in  some  form  or  other.  Barley 
contains  about  5  per  cent,  of  sugar.  The  process  of 
malting  consists  in  making  barley  undergo  the  first 
stages  of  germination,  by  steeping  it  in  water,  and 
then  placing  it  in  a  heap, — when  its  temperature 
increases, — it  absorbs  oxygen  and  evolves  carbonic 
acid,  —  the  seeds  swell,  —  the  radicle  and  plume 
elongate, — and,  when  the  germination  has  been 
carried  far  enough,  to  produce  the  largest  conversion 
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of  the  hordein  and  the  starch  into  saccharine  matter, 
the  further  change  is  arrested  by  drying  the  grain 
at  a  somewhat  elevated  temperature.  Dr.  Prout's 
analysis  of  the  changes  in  the  composition  of  the 
barley  when  converted  into  malt,  gave  the  following 
results  : — 


Resin 
Gum  . 
Sugar  . 
Gluten 
Starch 
Hordein 


In  100  of  Barley 
.  1 
.  4 
.  5 
.  3 
.  32 
.  55 


In  100  of  Malt. 
.  1 
.  15 
.  15 
.  I 
.  56 
.  12 


The  hordein,  mistaken  for  starch  by  the  previous 
expermienters,  is  said  to  differ  from  it  in  being 
insoluble  in  hot  water.    It  is  the  hordein  which  is 
converted  into  saccharine  matter  in  the  process  of 
malting.    But  the  starch  is  a  good  deal  altered  in 
its  character  during  the  changes  produced  in  the 
malting  of  barley,  although  increased  rather  than 
diminished  in  its  relative  quantity;  and  starch  is 
proved  to  be  convertible  into  sugar,— by  boiling  it 
with  diluted  sulphuric  acid  for  a  long  time,  and 
then  saturating  the  acid  with  chalk,  filtering  the 
soluble  matter  from  the  sulphate  of  lime,  and  eva- 
porating, purifying,  and  crystaUising,  in  the  usual 
way.    It  is  quoted  from  Nicholson's  Journal,  in 
Professor  Brande's  Manual  of  Chemistry,  that  "Dr. 
Tuthill  digested  a  pound  and  a  half  of  potato 
starch  (obtained  from  about  nine  pounds  of  potatoes) 
in  a  mixture  of  six  pints  of  distiUed  water,  and  a 
quarter  of  an  ounce  (by  weight)  of  sulphuric  acid 
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at  a  boiling  heat;   the  mixture  was  afterwards 
stirredj  and  fresh  water  occasionally  added  to  supply 
loss  by  evaporation.     After  thirty-four  hours,  an 
ounce  of  powdered  charcoal  was  added,  and  the 
boiling  resumed  for  two  hours.    The  acid  was  then 
carefully  saturated  by  lime,  and  the  boiling  con- 
tinued for  half  an  hour,  when  the  liquor  was  strained 
through  calico.    The  insoluble  residue,  after  having 
been  washed  and  dried,  consisted  of  charcoal  and 
sulphate  of  lime.    The  filtered  liquor  was  evaporated 
to  the  thickness  of  syrup;  and  being  set  aside, 
became,  in  eight  days,  a  crystallized  mass,  resem- 
bling brown  sugar  and  treacle.    The  sugar  weighed 
one  pound  and  a  quarter.    One  pound  of  it,  fer- 
mented in  the  usual  way,  afforded,  on  distillation, 
fourteen  drachms  of  proof  spirit.     MM.    de  la 
Rive  and  Saussure  have  shown  that  the  contact  of 
air  is  unnecessary  in  the  above  process;  that  no 
part  of  the  acid  is  decomposed,  no  gas  evolved,  and 
that  the  actual  sugar  obtained  exceeds,  by  about 
one-tenth,  the  original  weight  of  the  starch.'^  The 
solution  of  the  starch,  and  its  conversion  into  suffar, 
is  owing,  as  has  been  said  some  few  pages  back,  to 
the  presence  of  a  substance  in  a  state  of  decompo- 
sition (diastase),  which  acts  as  a  ferment,  and  throws 
the  molecular  atoms  into  new  movements  and  com- 
binations.   One  part  of  this  diastase,  which  modern 
chemistry  has  shown  to  be  separable  and  inde- 
pendent, is  capable  of  producing  this  great  change 
in  two  thousand  parts  of  starch:   a  change,  the 
degree  of  which  is  more  readily  estimated,  by 
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looking  at  the  figures  taken  from  Professor  Liebig's 
work  on  Animal  Chemistry. 

starch  Sugar  (Grape  or  Starch  Sugar) 

Calculated,  C  12,  H  10,  O  10.   Calculated,  C  12,  H  h,  O  h. 
Carbon       .       .       •  44-91        .       .       .  36-80 
Hydrogen  .       .       .    6-11        ...  7-01 
Oxygen      .       .       •  48-98        .       .       •  56-19 

The  principal  nse  now  made  of  barley,  used  as 
such  for  food,  is  in  the  form  of  the  decorticated 
grain,  —  constituting  what  is  called  pearl-barley. 
Bread  made  of  barley-meal,  although  palatable  to 
most  people,  is  usually  digested  with  some  little  diffi- 
culty^— owing,  perhaps,  in  part,  to  the  bread  being 
necessarily  heavy,  from  the  extremely  small  pro- 
portion of  gluten  which  it  contains.  Pearl-barley  is  a 
valuable  addition  to  broth,  serving  to  increase  its  con- 
sistence, and  forming  a  kind  of  semi-farinaceous  food 
that  is  in  general  more  easily  digested;  and  pearl- 
barley  is  further  valuable,  on  account  of  the  valuable 
diet-drink  that  is  made  from  it.    Barley  water,  or 
barley  gruel,  from  the  larger  proportion  of  gum  that 
it  contains,  is  more  suitable  than  oatmeal  gruel  to 
some  people.    One  inconvenience  is  the  long  time 
required  for  its  preparation,— two  or  three  hours 
not  being  too  long  a  time  for  its  concoction.  Equal 
parts  of  skimmed  milk  and  barley  water,  often 
afford  a  useful  and  simple  form  of  diet  for  the 
invahded,  which  is   at  once  easily  digested  and 
moderately  nutritious.    The  importance  of  frequent 
and  recent  preparation  is  to  be  kept  in  mind,  in 
the  case  of  barley  water,  as  it  very  soon  becomes 
acescent. 
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Rye,  whicli  was,  in  olden  times_,  one  of  the  most 
extensively  used  of  the  grain-plants,  in  the  food  of 
man,  has,  by  degrees,  become  less  and  less  used; 
until  the  plant  has  almost  ceased  to  be  cultivated 
in  this  country,  on  account  of  its  usefulness  in  this 
way, — being  grown  principally  for  the  sake  of  its 
straw,  or  on  account  of  the  uses  of  the  grain  in 
certain  manufactures.  Eye  contains,  however,  ac- 
cording to  Sir  Humphrey  Davy's  analysis,  more  than 
10  per  cent,  of  gluten;  and  it  contains,  moreover,  a 
considerable  proportion  of  saccharine  matter.  It  is 
readily  convertible  into  malt ;  but  this  appears  to  be 
by  no  means  of  so  productive  a  quality  as  that 
obtained  from  barley, — yielding  comparatively  little 
alcohol  on  fermentation,  and  being,  besides,  ex- 
ceedingly apt  to  pass  from  the  vinous  to  the  acetous 
fermentation. 

This  grain  is  said  to  thrive  on  a  much  more  sandy 
soil  than  any  other  of  the  cerealia,  and  hence  to  be 
of  much  importance  in  the  extensive  sandy  districts 
of  Sweden  and  some  parts  of  Russia.  It  seems  to 
be  the  chief  article  of  food  in  those  countries. 
Where  it  does  not  derange  the  system,  by  producing 
much  acidity  during  its  digestion,  rye-bread  may 
prove  useful,  by  exerting  some  degree  of  laxative 
effect.  The  peculiar  disease  to  which  this  grain  is 
subject  during  its  growth— the  ergot  — may  be 
mentioned,  inasmuch  as,  when  so  diseased,  it  exerts 
sach  a  powerful  influence  if  taken  into  the  human 
system,  —  becoming  valuable,  under  some  circum- 
stances, in  a  medicinal  point  of  view,— but  having. 
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at  different  times,  in  the  countries  where  it  was 
used  as  the  staple  food,  given  rise  to  most  extensive 
disease  of  very  awful  character;  marked  by  gangrene 
of  the  extremities,  and  impaired  nervous  power,— 
affecting,  moreover,  the  sensorium,  and  often  endmg 
in  death.  It  is  said,  that,  happily !  bread  made  of  dis- 
eased rye  has  a  characteristically  acrid  and  nauseous 
taste.  Rye-flour  is  sometimes  mixed  mth  wheaten 
flour,  in  this  country,  to  make  a  brown  bread,  that 
often  agrees  with  the  stomach  sufaciently  well; 
while  it  tends  to  keep  the  bowels  in  a  solvent  state. 

nice  is  a  grain  of  extensive  importance,  through- 
out the  vast  continent  of  India,  and  the  great 
Chinese  Empire.     Its  introduction  into  America 
seems  to  be  of  comparatively  modern  date;  and  rice 
is  said  to  be  much  less  used  as  an  article  of  food  in 
America  than  maize  and  wheaten  flour.  Rice  requires 
for  its  growth  a  very  large  amount  of  moisture,  as 
well  as  a  temperature  of  considerable  elevation.  For 
the  germination  of  the  grain  and  the  growth  of  the 
plant,  the  soil  must  be,  either  naturally  or  artificially, 
for  the  most  part  covered  with  water.    It  has  been 
acutely  advanced,  that  this  circumstance  makes  rice 
of  less  real  value  as  a  staple  food  for  man,  on 
account  of  the  uncertainty  of  the  crop ;  and  indeed 
the  entire  loss  of  the  crop  might  be  consequent  upon 
a  season  of  even  moderate  drought. 

Rice  contains,— according  to  Prout's  analysis,  as 
givenby  Raspail,— from  3  to  4  percent,  of  gluten,  85 
per  cent,  of  starch  in  a  state  of  considerable  purity, 
and  nearly  5  per  cent,  of  hordein.    The  proportion 
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of  albuininous  matter  of  any  kind  contained  in  it_,  ap- 
pears, however,  to  be  about  8  per  cent. .  But  as  far  as 
dietetics  ai^e  concerned,  it  may  be  considered  as  being 
virtually  and  essentially  a  modification  of  starch  j  and 
it  is  a  most  valuable  and  important  article  of  invalid 
diet.  Having  little  flavour,  it  may  be  mixed  and 
eaten  along  with  almost  any  other  kind  of  food. 
Simply  boiled,  it  forms  a  grateful  and  useful  addition 
to  the  meat,  in  cases  where  potatoes,  and  vegetables 
generally,  are  found  to  disagree  with  the  stomach ; 
and  when  mixed  with  milk,  or  fruit,  or  soup,  and 
thoroughly  cooked,  it  has  become  more  and  more 
used  and  valued  by  dyspeptics.  The  importance  of 
letting  the  grains  be  thoroughly  swelled,  completely 
cooked,  and  yet  left  unbroken,  seems  to  be  even  now 
insufficiently  appreciated. 

Maize  is  a  grain  of  extensive  and  probably  increas- 

I  ing  value  in  the  food  of  man.  It  contains  httle 
gluten, — using  this  word  to  signify  the  albuminous 
principle  in  combination  with  the  peculiar  binding 
material,  that  is  so  largely  present  in  wheaten  flour. 

I  Of  albuminous  matter  in  other  forms,  it  is  said  to 
contain  nearly  11  per  cent.  Throughout  the  American 
continent,  it  is  a  staple  article  of  food ;  and  its  large 

\  eapabihties  of  serving  as  nutriment  for  men  and  cattle, 
are  beyond  doubt.  From  the  deficiency  of  gluten,  the 
bread  made  from  it  is  dry  and  crumbling ;  and  it  is  so 
diff'erent  in  its  character  from  the  bread  made  from 
wheaten  flour,  as  to  require  the  usage  of  years  to 

.  make  it  generaUy  liked  as  well  as  wheaten  bread. 

!  But  those  who  have  made  use  of  it  from  childhood,  are 
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said  to  prefer  it  to  any  other  kind  of  "  bread-stuff." 
When  mixed  with  a  small  proportion  of  wheaten 
flour,  biscuits  are  made  of  maize-meal,  which  have 
the  peculiar  and  by  no  means  ungrateful  flavour 
of  the  grain,  and  which  appear  to  be  sufficiently 
digestible.     If  mixed  with  a  larger  proportion  of 
wheaten  flour,  maize-meal  is  made  into  a  household- 
bread,  of  highly  nutritive  quality,  and  which  seems 
to  be  digested  without  undue  difficulty.  Maize-meal 
is,  however,  much  more  used  and  valued,  in  different 
forms  of  pudding  and  porridge ;  and  these  appear  to 
be  little  inferior  in  degree  of  digestibHity,  to  the 
same  viands  made, of  wheaten  flour. 

Peas-meal  is  chiefly  noticeable,  on  account  of  the 
lajge  proportion  of  vegetable  casein  contained  in  it. 
It  is,  whether  for  this  reason  or  not,  by  no  means 
easily  digested,  and  is  almost  always  found  to  disagree 
with  the  feeble  stomach.    It  contains  a  very  small 
proportion  of  gluten ;  and  the  bread  made  from  it  is  ne- 
cessarily heavy,-even  although  it  be  baked  in  loaves 
that  are  by  no  means  thick.    It  is  seldom,  however, 
used  in  the  form  of  bread  in  tHs  country,  unless  it 
may  be  in  the  north;  and  even  there  it  is  probably 
less  and  less  made  use  of  in  this  way.    As  might  be 
inferred,  from  the  casein  contained  in  it,  peas-meal 
proves  a  very  nutritious  article  of  food.    It  is  now 
chiefly  used  to  thicken  and  flavour  soups  and  broths,— 
and  is  in  especial  requisition  for  these  purposes  on 
board  of  ships.    Whether  it  is  so  much  used  in  the 
diet  of  sailors,  from  being  found  to  act  in  any  espe- 
cial degree  as  an  anti-scorbutic,-or  simply  from  its 
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6.  Turnip.'t' 

7.  Cabbage — Greens.f 

8.  CaiTot.+  f 

9.  Parsnip.f  f 

10.  Pea.tt 

11.  Broad,  or  Windsor  Bean.+ f 

12.  Mushroom.f  f 


proving  abundantly  nutritious^ — or  from  its  marked 
flavour,  possibly  covering  the  taste  of  other  food, 
rendered  somewhat  rancid  from  long  keeping, — does 
not  appear  to  be  ascertained. 

PQT-HERBS,  ROOTS,  &c.,  EATEN  COOKED. 

1 .  Asparagus — Sea-kale — Celery 

— Vegetable-Marrow — Ar- 
tichoke. 

2.  Cauliflower,  the  heart. 
'6.  French  Bean. 

4.  Potato,  if  dry  ;  or,  as  it  is 

called,  mealy. 

5.  Spinach. 

The  whole  of  the  individuals  in  this  list,  should  be 
generally  considered  as  being  likely  to  disagree  with 
the  dyspeptic  or  the  feeble  stomach ;  and  their  effect 
during  digestion  should  be  watched  with  correspond- 
ing care.  It  is  a  great  truth,  that  food  should  never 
be  felt  in  the  stomach  at  all ;  and  whenever  it  is  felt, 
to  however  small  a  degree,  there  is  evidence  that  the 
functions  of  the  stomach  are  deranged,  and  that  the 
food  has  not  been  adapted  to  its  powers  or  its  con- 
dition. 

Asparagus,  Sea-Kale,  Celery,  Vegetable-Marrow, 
and  Artichoke,  placed  first  in  the  table,  are  com- 
paratively seldom  found  to  disagree.  They  consist 
essentially  of  mucilaginous  matter, — a  modification 
of  gum,  in  its  turn  a  modification  of  starch, — and,  so 
far,  simply  non-azotised.  They  all  contain,  moreover, 
a  peculiar  vegetable  principle,  probably  different  in 
each,  on  which  their  taste,  &c.,  depend.    This  some- 
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times  affects  their  digestibility,  and  consequent  whole- 
someness.  Some  persons  cannot  eat  asparagus 
without  being  deranged  by  it,  on  this  account.  This 
happens,  however,  in  comparatively  very  few  in- 
stances ;  and  usually  these  vegetables  are  digestible 
in  proportion  to  the  absence  of  hard  fibre,— and 
probably  digestible  in  the  order  in  which  they 
are  placed  in  the  table.  The  essential  principle 
referred  to,  is  probably  in  every  case  in  very  minute 
proportion,   and  seems  to  be  a  highly  azotised 

substance.  j    •  t. 

The  heart  of  the  cauliflower  is  usually  digested  with 
sufficient  readiness,  to  make  its  use  unobjectionable. 
The  whole  of  the  edible  individuals  of  the  genus 
Brassica,-cabbage,  brocoh,  greens,  and  cauhflower, 
consist  chiefly  of  mucilage,  with  a  rather  considerable 
proportion  of  saccharine  matter.    Like  most  of  the 
other  succulent  vegetable  substances,  they  are  com- 
posed of  a  very  large  proportion  of  water-100  paits 
being  said  to  afford  little  more  than  seven  parts  ot 
either  mucilage,  sugar,  or  albumen;  the  latter  being 
in  comparatively  very  smaU  proportion.    They  aa^e 
consequently  by  no  means  nutritious  articles  of  food  j 
and  it  should  be  added,  that  theii'  watery  consti- 
tution leads  to  their  disagreeing  in  many  mstances. 
Generally  speaking,  the  substances  in  the  above  table 
are  found  to  disagree,  in  proportion  as  they  contain 
Lre  component  water,-as  they  contam  a  larger 
proportion  of  saccharine  matter,_and  in  proportion 
as  they  have  a  more  fibrous  character;  and,  on  the 
other  hand,  are  more  easily  digested,  the  larger  the 
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proportion  of  mucilage^  or  starch,  wliicli  they  contain, 
— and  the  less  of  any  other  constituent. 

French  or  Kidney-beans,  if  young,  and  therefore 
as  Httle  fibrous  as  may  be,  seldom  disagree,  even  with 
the  dyspeptic  stomach.  These  too  are  chiefly  muci- 
laginous; but  they  probably  contain,  even  when  very 
young, — although  of  course  in  still  larger  propor- 
tion when  older, — a  greater  amount  of  albuminous 
or  azotised  matter  than  cabbage  or  cauliflower; 
and  may  be  inferred  to  be  correspondingly  more 
nutritious. 

The  potato  has  come  to  be  a  very  important,  and 
probably  an  unduly  important,  article  of  food.  Pota- 
toes are  said  to  contain  about  25  per  cent,  of  nutritive 
matter ;  and  of  this  about  fom'-fifths  seem  to  be . 
starch; — the  remaining  one-fifth,  or  5  per  cent,  of 
the  whole,  afi'ording  between  one  and  two  parts  of 
saccharine  matter,  and  rather  more  than  three  parts 
of  albumen.  The  potato  is  unquestionably  a  mode- 
rately nutritious  article  of  food,  but  is  not  so  much 
so  as  has  been  ordinarily  supposed, — and  probably 
not  more  than  one-fourth,  if  so  much  as  one-fourth, 
as  nutritious  as  wheaten  flour.  In  fact,  this  estimate 
of  the  nutritiousness  of  the  potato,  supposes  the 
sample  to  be  of  first-rate  quality.  Containing  so  much 
less  of  azotised  matter  than  is  contained  in  wheaten 
flour,  the  potato  may  be  considered  as  essentially  a 
non-azotised  ahment, — of  much  importance  in  diluting 
highly  azotised  food,  and  diminishing  the  tendency 
to  the  large  class  of  diseases,  which  are  either  produced 
or  aggravated  by  what  may  be  called  azotic  plethora. 


188  POTATO. 


The  introduction  of  the  potato  has  probably  had 
much  effect,  in  lessening  the  prevalence  and  severity 
of  scorbutic,  calculous,  and  arthritic  disorders  *  At 
the  same  time,  trusted  to  unduly,  from  the  facility 
of  growth  and  cultivation,  and  the  large  obtainable 
produce,  it  should  be  borne  in  mind  that  this  vege- 
table may  prove  injurious,  from  containing  so  large 
a  proportion  of  watery  matter,  and  so  small  an  amount 
of  azotised  aHment.    The  quality  of  the  potato  is  hke- 
wise  so  important  a  question  as  regards  its  nutritive- 
ness  and  its  digestibility,  and  this  depends  so  much 
on  the  healthiness  of  the  plant,  the  season,  soil,  &c.,— 
for  the  plant,  one  of  a  poisonous  class,  is  apt  to  dege- 
nerate, and  is  easily  affected  in  its  healthiness,  and  the 
tubers  are  equally  apt  to  lose  theii^  good  qualities  as 
esculents,-that  the  potato  should  never  be  allowed, 
under  any  circumstances,  to  occupy,  as  the  staple 

*  «We  have  before  us  an  accomt-book  bearing  date  from  the 
unddle  to  the  latter  end  of  the  last  century,  and  *  ^  J^^^^ 
interesting  entries  of  the  comparative  pnces  of  meat  and  vegeUbles. 
The  prices  for  a  long  period  run  as  follows Quarter  of  a  sheep 
lo  Tl  C  ;  peck  of  potatoes,  sixpence.'  In  the  same  dxstnc  ,  at 
presetrpo^toeB  are  often  only  threepence  a  peck,  whereas  mutton 
Ts  xpence  a  pound,  and  sometimes  more.  The  gentleman  who  gave 
us  Ms  a  count-boo^,  and  who  is  now  more  than  seventy  years  old, 
rnfoms  u  that  when  he  was  young,  no  potkoes  were  kept  for  wm^r 
ust Tnd  that  the  only  other  sort  of  garden  stuff  ^^^^^^^l^  Z 
f  1  io  tliP  Ipaves  of  which  were  stripped  off  the  stalk,  ana 

piepareulu  v  ^nnvina  four  or  five  winter  months  the  food 

o,„n«s.ea,  '''7.^';;^'^X  ^Hivation  ot  the  po«o  and  diffusion  of 
a-he  change  ™  „^t„,e  „(  tl>e  food  of  tl>e  popnlation 

gardening  has  -™f"  "^^^."tr.eU  deserves  the  attention  of 

by  Dr.  William  Budd. 
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aliment  of  any  class  of  our  population,  the  place  of 
any  of  the  grain-bearing  plants. 

The  more  mealy  the  potato  when  cooked,  the 
more  nutritive  its  quality,  and  the  more  easy  its 
digestion.  It  is  of  httle  signification  as  affecting  the 
digestibility,  whether  the  potato  be  roasted  or  baked, 
or  boiled, — provided  the  quality  and  the  cookery  be 
unimpeachable.  They  are  probably  more  nutritive, 
— that  is,  contain  more  azotised  matter, — if  boiled 
with  their  skins  on,  than  if  peeled  before  boiling; 
but  it  is  equally  probable  that  they  are  more  easily 
digested  if  peeled  before  they  are  boiled, — the  part 
nearest  to  the  skin,  and  necessarily  removed  in  this 
case,  being  less  easily  digested.  The  new  or  imma- 
ture potato,  is  much  less  easily  digested  than  the  fully 
ripened  tuber,  and  should  certainly  be  forbidden  to 
the  majority  of  dyspeptics.  Early  and  forced  pota- 
toes must  be  less  easily  digested,  than  those  which 
have  been  grown  with  the  advantages  of  free  ex- 
posure to  the  air  and  the  sunshine. 

Spinach  is  in  general  easily  digested.  The  extreme 
tenderness  of  the  fibres  may  in  part  serve  to  account 
for  this  ;  but  it  is,  no  doubt,  mainly  owing  to  a  pecu- 
liar extractive  principle,  which  acts  as  a  stimulant  to 
the  stomach  and  bowels, — and  in  many  people  to  the 
extent  of  exerting  laxative  properties. 

Turnips  contain  a  very  small  proportion  of  nutri- 
tive matter  probably  little  more  than  four  per  cent. 
The  greater  proportion  of  this  is  saccharine  matter  — 
the  quantity  of  mucilage  being  very  small.  Turnips 
hkewise  contain  an  essential  oil.    The  turnip  consists 
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of  fibres  which  are  apt  to  resist  the  ready  action  of 
the  stomach,  independently  of  the  frequent  cases 
in  which  the  essential  oil  proves  irritating  to  the 
digestive  organs.  The  younger,  and  therefore  the 
less  tough  the  fibres ;  and  the  less  acrid,  and  therefore 
the  less  of  the  essential  oil  contained  in  it;  the 
more  easily  is  the  turnip  digested. 

Cabbages  and  greens  are  digested  with  difficulty  ; 
perhaps  partly  because  they  contain  so  large  a  pro- 
portion of  component  water,  and  partly  on  account 
of  the  hardness  of  their  fibres  ;  but  in  some  degree 
likewise,  there  is  no  doubt,  from  their  tendency  to 
undergo  the  acetous  fermentation.    They  are  pecu- 
liarly apt  to  occasion  flatulence  and  acidity  during 
their  digestion;  even  when  they  do  not  otherwise 
derange  perceptibly  the  digestive  organs.    The  cab- 
bage, or  the  variety  in  which  the  leaves  are  so  close 
as  to  compress  and  blanch  one  another,  is  composed 
of  smaller  and  less  tough  fibres  than  kale,  colewort, 
or  greens,  the  other  important  variety  of  the  culti- 
vated brassica,— and  is  by  so  much  more  easUy 
digested. 

The  tendency  of  the  cabbage  to  undergo  fermenta- 
tion, is  taken  advantage  of  in  the  great  and  favourite 
preparation,  so  much  used  and  valued  by  the  Germans 
—the  celebrated  Sauer  Kraut.  Tor  the  prepai-ation 
of  this,  the  cabbage  is  made  to  undergo  fermentation 
tinder  pressure,  with  the  addition  of  salt,  and  a  Httle 
olive  oil.  This  is,  no  doubt,  a  valuable  antiscor- 
butic ;  and  appears  to  be  easily  digested  by  those 
accustomed  to  its  use ;  and  may  be  conceived  to  be  a 
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sufficiently  important  addition  to  a  diet,  consisting 
largely  of  Mghly  azotised  food. 

Carrots,  from  containing  a  harder  fibre  than 
turnips,  and  a  larger  proportion  of  saccharine  matter, 
are  proportionably  more  difficult  of  digestion.  They 
are  more  nutritious  than  either  the  turnip  or  the 
cabbage, — containing  nearly  10  per  cent,  of  azotised 
and  non-azotised  matter. 

The  parsnip  is  equally  saccharine,  and  rather 
more  mucilaginous,  than  the  turnip.  It  is  now  very 
httle  used  in  this  country.  It  is  by  no  means  easily 
digested ;  and  perhaps  even  less  so  than  the  carrot, 
although  its  fibres  appear  to  be  more  tender. 

Green  peas  are  usually  digested  with  difficulty. 
This,  however,  much  depends  on  their  age  and 
character.  When  young,  and  of  good  quahty,  they 
are  much  more  readily  digested  than  when  older  and 
harder.  Although  by  no  means  so  nutritious  as 
when  matured,  green  peas  contain  a  large  proportion 
of  nutrimentary  matter,  and  prove  to  be  a  valuable 
article  of  food.  They  can,  however,  seldom  be  eaten 
by  the  dyspeptic,  without  disturbing  the  functions  of 
the  stomach. 

Broad  or  Windsor  beans  contain  much  nutri- 
mentary matter ;  but  they  are  digested  with  diffi- 
culty,— and  can  only  be  made  use  of  with  impunity 
by  the  healthy  and  the  strong. 

The  ripe  and  dried  peas  are  used  more  or  less  in 
soups,  stews,  and  made-dishes ;  and  several  varieties 
of  dried  beans  appear  to  be  used  very  extensively, 
particularly  in  Mexico,  in  the  same  way,  or  served 
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simply.  There  can  be  no  doubt  of  the  highly  nutri- 
mentary  character  of  beans  and  peas,  when  used  in 
any  way  as  food —supposing  the  digestive  organs  to 
be  equal  to  the  assimilation  of  so  large  a  proportion 
of  vegetable  casein.  Some  of  the  kinds  of  bean 
that  are  thus  used,  are  remarkably  free  from  any 
marked  flavour,— having  much  less  flavour  than  the 
dried  peas,— and  may  prove  to  be,  in  the  same  pro- 
portion, more  easily  digested. 

The  edible  varieties  of  mushroom  must  be  classed 
among  the  kinds  of  food,  that  are  with  difficulty 
digested.    Apart  from  the  difficulty  of  their  assimi- 
lation, they  are  probably  very  nutritious  articles  of 
food.    They  are  chiefly  used  in  the  manufacture  of 
ketchup;  and  thus  prepared  with  salt  and  spices,  and 
used  only  in  smaU  quantities,  to  give  their  flavour  tb 
other  articles  of  food,  are  seldom  found  to  disagree. 
Truffles  and  morels,  likewise,  belong  to  the  esculent 
fungi.    They  are  not  easily  digested,  if  used  in  suffi- 
cient quantity  to  make  their  assimilation  a  question 
of  any  importance. 

It  should  be  appended  to  the  remarks  on  the  vege- 
tables that  are  eaten  cooked,  that  the  season  of  the 
year,  and  the  temperature  of  the  weather,  have  much 
to  do  with  the  question  of  their  wholesomeness  and 
value  as  articles  of  diet,— and  influence  very  greatly 
both  the  functions  of  the  stomach,  and  the  necessi- 
ties of  the  system.  This  may  be  greatly  owing  to  the 
amount  of  aqueous  matter  consumed  and  required  by 
the  system  in  warm  weather,  and  which  is  offered  to 
it  very  freely,  and  probably  in  a  form  that  is  very 
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readily  made  use  of,  in  these  articles  of  diet, — which 
are  so  largely  composed  of  combined  water,  that  some 
of  them  afford  only  four  per  cent.,  and,  with  the 
exception  of  the  potato,  few  so  much  as  nine  per  cent., 
of  sohd  matter,  whether  soluble  and  nutritive  or  other- 
wise,— the  large  remainder  being  aqueous  matter. 
Those  articles  of  diet,  on  the  other  hand,  which  con- 
tain a  very  small  proportion  of  component  water,  have, 
in  most  cases,  to  be  reduced  or  diluted  in  their  com- 
position, by  the  addition  of  the  water  contained  in 
the  body  itself,  before  they  can  be  assimilated,  and 
made  to  form  part  of  the  living  organism ;  and  by  so 
much  are  they  less  fitted  for  food,  when  the  system 
has  more  need  for,  and  expends  more  largely,  its 
watery  supphes, — not  only  for  the  purpose,  as  is  the 
case  at  all  times,  of  dissolving  saline  and  effete  mat- 
ters, that  have  to  be  ehminated,  but  by  means  of 
vaporisation,  of  lowering  more  or  less,  as  may  be 
required,  the  temperature  of  the  body,  and  maintain- 
ing it  at  that  same  level  of  heat,  which  is  found  to 
obtain  with  so  small  an  appreciable  degree  of  dif- 
ference in  the  human  system,  in  all  climates  and 
seasons,  and  at  every  degree  of  atmospheric  tempe- 
rature.   Independently  of  the  large  expenditure  of 
aqueous  matters,  in  subserving  the  elimination  of  all 
the  other  secretions  and  excretions  of  the  body,  a 
very  large  quantity  of  water  is  required  to  maintain 
the  due  proportion  of  vapour  which  is  exhaled  with 
the  expired  air,  and  which  must  be  furnished  with 
more  or  less  readiness  by  the  system,  in  proportion 
as  the  demand  for  aqueous  matter  for  the  other 
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processes  of  tlie  economy  is  less  or  more  con- 
siderable. 

Independently  of  tlie  great,  and  easily  appreciated 
value,  of  what  may  be  called  the  weaker  or  more 
aqueous  forms  of  vegetable  food,  when  the  system  is 
in  circumstances  to  consume  and  expend  a  larger 
proportion  of  watery  matters,  these  diluted  forms  of 
food  are  important  and  valuable  from  their  being  so 
little  nutritive  in  proportion  to  their  bulk,  assisting 
the  consumer  to  adjust  the  amount  of  his  food  to  his 
wants  and  expenditure.    Man  undergoes  less  volun- 
tary exertion,  either  of  mind  or  body,  in  warm 
climates  and  seasons,  than  in  a  colder  atmosphere; 
and  he  therefore  expends  not  only  less  carbon  in  the 
maintenance  of  the  bodily  heat,  but  less  nitrogen  in 
the  reproduction  of  tissue.     Hence  the  value  of 
largely  diluted  forms  of  alimentary  matters  under 
these  circumstances,  and  their  comparatively  small 
necessity  in  the  colder  latitudes.    The  practices  of 
different  nations,  in  different  climates,  afford  strik- 
ing iUustrations  of  the  importance  of  these  con- 
siderations. 

It  foUows,  that  the  same  objections  which  would 
apply  to  these  vegetables  as  articles  of  food,  in  the 
cold  months  of  winter,  would  be  by  no  means  neces- 
sarily appHcable  in  the  hot  months  of  summer.  In- 
deed, unless  they  produce  decided  disturbance  during 
their  passage  through  the  stomach  and  bowels,  a 
moderate  proportion  of  fresh  vegetables  ought  to  be 
eaten  at  such  seasons,  even  by  the  dyspeptic;  and  to 
men  who  are  enjoying  an  average  state  of  health,  a 
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moderate  daily  use  of  fresh  vegetables  is  almost 
indispensable  to  tbe  security  of  the  health. 

It  seems  to  be  unquestionable,  that,  besides  their 
great  importance  as  weak  and  aqueous  forms  of  ali- 
ment, containing  Httle  azote,  and  but  a  small  propor- 
tion even  of  carbon,  fresh  vegetables,  whether  eaten 
cooked  or  otherwise,  have  some  great  influence  on 
the  chemical  condition  of  the  blood  itself.  In  what 
this  influence  essentially  consists,  is  doubtful;  but 
its  eff'ect  seems  to  be  to  prevent  the  blood  corpuscles 
being  diminished  in  their  normal  number, — and,  like- 
wise, so  far  to  maintain  the  full  and  high  organisation 
of  the  great  vital  fluid,  as  to  decrease,  as  much  as 
possible,  the  chance  of  a  degeneration  in  its  coagu- 
lable  and  other  essential  properties,  which  are  impor- 
tant to  the  health  and  vitahty  of  the  system.  The 
word  putrescence,  or  putrescent  tendency,  if  at  all 
applicable  to  the  blood  as  existing  and  circulating  in 
the  system,  may  be  said  to  antagonise  the  effect  of 
recent  vegetables  as  articles  of  food ;  and  they  are 
considered  to  serve  as  antiseptics  in  tbe  economy, 
and  assist  in  keeping  the  blood  in  such  a  state  of 
composition,  as  preserves  it  from  the  chances  of  such 
degeneration. 

VEGETABLES,  EATEN  UNCOOKED. 

1.  Water-cress — Mustard —     4.  Radish,  if  the  acrid  rind  is 

Garden-cress.  removed. 

2.  Lettuce.  5,  Onion— Leek— Shallot— Gar- 

3.  Celery.  lief 

6.  Cucumber. ff 

The  water-cress  (Nasturtium  ofiicinale),  the  com- 
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mon  garden-mustard  (the  youpg  plants  of  the  Sinapis 
alba),  and  the  common  garden-cress  (Lepidium  sati- 
vum),  are  generally  digested  without  inconveniences- 
containing,  moreover,  each  of  them,  a  peculiar  essen- 
tial oil,  which  is  palatable  to  most  people,  and  affords  a 
very  grateful  stimulus  to  the  stomach  and  the  appetite. 

The  lettuce  is  one  of  the  most  valuable  of  this  class 
of  vegetable  substances.    It  is  generally  sufficiently 
digestible.    It  contains  an  important  narcotic  prin- 
ciple.  Although  this  principle  exists  in  no  lai'ge  pro- 
portion in  the  young  vegetable,— increasing,  however, 
rapidly  as  the  plant  becomes  matured,  and  giving  a 
characteristic  bitterness  to  the  taste,— the  proportion 
of  narcotic  effect  may  be  a  sufficient  reason  for  prohi- 
biting the  use  of  the  lettuce  under  some  circumstances. 
The  younger,  and  the  more  quickly  groAvn,  and  the 
less  strong  and  tough  the  fibres,  the  more  digestible 
is  the  lettuce  found  to  be.    Its  digestibility  may  be 
promoted  or  otherwise,  according  to  the  state  of  the 
stomach,  and  other  circumstances,  by  the  addition  of 
vinegar,  or  sugar,  or  oil,  or  cream,  or  any  or  all  of 
them.    It  may  be  difficult,  and  sometimes  impossible, 
to  determine  beforehand,  whether  such  addition  be 
advisable  or  not ;  but  in  the  case  of  the  dyspeptic,  it 
may  be  said  with  sufficient  confidence,  that,  if  let- 
tuce does  not  prove  to  be  readily  digested,  with  the 
single  addition  of  a  moderate  quantity  of  common 
salt,  it  may  be  wisely  prohibited  altogether. 

The  foot-stalk  of  the  leaf  of  celery  (Apium  gra- 
veolens),  is  the  part  generally  used  in  this  country ; 
and  this  is  usually  blanched  in  the  cultivation.  If 
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the  stalks  be  of  carefully  selected  quality,  and  well 
and  quickly  grown,  and  quite  young  and  tender,  they 
generally  agree  even  with  the  dyspeptic  stomach, 
and  are  a  grateful,  and  probably  useful,  addition  to 
the  unobjectionable  articles  of  food.  It  is  probably, 
however,  less  easily  digested  when  eaten  uncooked, 
than  when  boiled.  The  seeds  of  the  plant  are  useful, 
in  giving  the  pecuHar  flavour  to  soups,  &c. 

The  radish  is  not  so  easily  digested,  as  the  vege- 
tables hitherto  mentioned.  The  more  young,  the  less 
tough,  and  the  less  acrid,  the  more  easily  is  it 
digested.  Radishes  should  always  be  scraped,  to 
free  them  from  the  acrid  rind ;  and  they  should  be 
made  use  of  cautiously  in  the  instance  of  dyspeptics. 

The  alliaceous  plants  furnish  important  articles  of 
food  or  flavouring,  to  the  people  of  most  of  the 
European  countries.  They  are  less  easily  digested, 
in  proportion  as  they  are  of  stronger  flavour,  and 
have  more  acridity.  As  far  as  the  invalid  and  the 
dyspeptic  are  concerned,  their  use  must,  in  general, 
be  strictly  forbidden ;  but  they  furnish  a  much-prized 
addition  to  the  poor  man's  comfort.  In  difl'erent 
districts,  whether  from  accidental  circumstances,  or 
the  nature  of  the  food  with  which  thev  are  mixed, 
different  individuals  of  the  class  are  preferred.  The 
leek  is  probably  the  most  easily  digested,  and  the 
garhc  the  least  so.  The  foreign  onion,  grown  to  a 
large  size,  in  a  congenial  cHmate  and  soil,  and  having 
comparatively  little  acridity,  is  necessarily  much  more 
easily  digested  than  the  stronger  varieties  of  onion. 
The  odour  and  the  taste  of  all  these  plants  is  pecu- 
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liarly  offensive  to  some  people,  and  apt  to  disagree 
with  tliem  in  the  same  proportion.     The  onion, 
when  eaten  very  young  and  immature,  is  much  more 
easily  digested  than  the  matured  bulb.    The  digesti- 
bihty  of  these  vegetables  is  probably  much  increased 
by  theii'  being  cooked,  and  especially  perhaps  if 
boiled,  as  in  this  case  some  part  of  their  acrid  juice 
may  be  supposed  to  be  removed.    Their  digesti- 
bility and  usefulness  are  much  dependant  on  the 
habits,  and  other  circumstances  of  hfe,  of  the  con- 
sumers.   |n  the  case  of  people  who  have  to  subsist 
chiefly  on  the  aqueous  articles  of  food,  and  on  a 
meagre  diet,  and  especially  if  exposed  to  a  damp  and 
cold  atmosphere,  this  class  of  vegetable  substances  is 
of  much  importance,  and  probably  materially  assists 
digestion,  and  promotes  the  healthiness  of  the  system. 

The  genus  Cucumis,  affording  as  the  fruits  of 
its  different  species,— or  those  of  the  allied  genus 
Cucurbita,— the  melon,  the  water-melon,  the  vege- 
table-marrow, besides  the  plants  of  which  the  fruits 
yield  the  valuable  medicines  elaterium  and  colo- 
cynth,   likewise  contains  the  cucumber  (cucumis 
sativus,  vel  hortensis).    The  seeds  of  this  plant  yield 
an  oil;  and  to  the  presence  of  this  in  the  fruit, 
whether  in  the  seeds  or  in  the  pulpy  matter,  may 
the  difficulty  with  which  cucumber  is  ordinarily  di- 
gested, in  all  probability,  be  ascribed,  —  and  not 
simply,  or  perhaps  in  any  important  degree,  to  the 
aqueous  and  cooHng  character  of  this  fruit,  to  which 
its  difficulty  of  being  digested  is  more  commonly 
referred.    To  whatever  it  may  be  owing,  however, 
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this  vegetable  is  very  notoriously  apt  to  derange  the 
functions  of  the  stomach;  and  it  should  be  strictly 
forbidden  to  most  dyspeptics.  The  addition  of  pepper 
and  vinegar  facilitates  its  digestion. 


FRUITS  AND  SEEDS. 


1.  Grape. 

2.  Orange. 

3.  Strawberry. 

4.  Raspberry. 

5.  Pine-apple. 

6.  Currant. 

7.  Gooseberry. 

8.  Peach — Nectarine — Apricot. 


9.  Apple,  Pear. 

10.  Cherry .f 

11.  Plum.f 

12.  Walnut— Chestnut. t 

13.  Hazel-nut — Filbert,  f 

14.  Ahnond.f 

15.  Cocoa-nut .f 

16.  Melon.+t 


The  above  is  a  tolerably  long  and  sufficient  list  of 
the  fruits  and  edible  seeds,  which  are  usually  pro- 
curable in  England,  and  which  are  important  from 
being  in  general  use.  The  few  wild  fruits  there  are 
of  native  growth,  and  the  dried  fruits  grown  in 
warmer  cHmates,  must  be  separately  considered. 

Fruits  have  been  classed  by  different  writers,  as 
— 1st.  Fleshy  fruits,  having  the  seeds  enclosed  in 
membranous  cells:  comprising  the  apple-genus; — 
2nd.  Pulpy  fruits,  with  the  seeds  interspersed  among 
the  pulp :  the  grape,  the  fig,  the  pomegranate,  the 
mulberry,  the  currant,  the  gooseberry,  the  rasp- 
berry, the  strawberry,  the  barberry,  the  elderberry, 
the  blackberry,  the  bilberry,  the  cloudberry,  the  me- 
lon, &c ; — 3rd.  Stone  fruits,  having  the  seed  enclosed 
in  a  hard  nut,  which  is  covered  with  flesh:  the  peach, 
nectarine,  almond,  apricot,  plum,  cherry,  and  olive ; 
— and  4th.  Nuts,  more  strictly  so  called,  of  which  the 
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external  covering  is  neither  flesliy  nor  pulpy  :  the  wal- 
nut, the  chestnut,  the  hazel  nut.  But  some  of  the 
fruits,  of  warmer  climates  especially,  are  not  quite 
fitly  classed  under  any  one  of  these  four  heads :  such 
as  the  orange,  the  date,  and  the  pine-apple. 

With  a  view  to  the  question  of  dietetics,  the 
fruits  might  be  appropriately  arranged,  according  to 
their  predominant  characteristics,  as  the  acid,  the 
saccharine,  the  mucilaginous,  and  the  farinaceous. 
In  the  colder  regions  of  the  earth,  where  fruit  of 
any  kind  would  be  little  fitted  for  man^s  sustenance, 
where  a  less  diluted  form  of  nutrimentary  matter  is 
indispensable  to  man^s  well-doing,  and  Avhere  the 
single  use  of  fruit  must  be  to  correct  the  putrescent 
and  acrid  tendency  of  a  highly  animalised  and  gross 
diet,  the  fruits  are  of  an  acid  character,  only  an- 
tiseptic, and  in  little  or  no  degree  nutrimentary. 
Such  a  fruit  is  the  cranberry.    On  the  other  hand, 
in  warm  chmates,  where  diluted  forms  of  ahmentary 
matter  seem  to  be  essential,  to  adapt  the  system  and  its 
supplies  to  the  comparatively  small  expenditure,  the 
fruits  are  either  simply  mucilaginous  and  aqueous, 
as  the  water-melon  and  the  mango,— or  farinaceous, 
presenting,  however,  a  much  diluted  form  of  fari- 
naceous matter,  as  the  date,  the  bread-fruit,  and 

the  fig* 

The  grape  is  probably  the  most  easHy  digested  of 
all  the  fruits.  That  the  fruit  be  ripe,  and  of  good 
quality,  is,  however,  essential  to  its  deserving  such  a 
character.  Those  grown  in  the  hot-house,  at  a 
carefully  regulated  temperature,  fuUy  matured  and 
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ripened^  are  probably  more  easily  digested^  as  well  as 
characterised  by  a  finer  flavour_,  than  grapes  grown 
in  the  open  air,  in  any  climate  whatever.  Grapes 
contain  sugar,  gum,  and  gluten, — together  with  vege- 
table acid,  chiefly  in  the  form  of  bitartrate  of  potassa, 
— and  a  large  proportion  of  water.  They  contain  much 
more  sugar  than  acid, — and  are  probably  digestible  in 
direct  proportion  as  they  contain  a  smaller  proportion 
of  acid.  And  it  is  the  same  with  the  other  fruits  :  the 
more  sugar  and  the  less  acid  they  severally  contain, 
the  more  easily  digested  they  generally  prove  to  be. 
To  accomphsh  the  process,  similar  to  that  of  fermen- 
tation, by  which  the  acid  and  mucilage  are  converted 
into  sugar,  and  which  is  the  condition  of  the  matu- 
ration or  ripening,  heat,  and  probably  light,  are 
requisite  conditions  j  and  well-ripened  fruit,  not 
damaged  by  wet,  is  seldom  to  be  objected  to,  if 
the  quantity  eaten  be  moderate,  and  the  more 
easily  digested  kinds  are  made  use  of;  whereas 
unripe  and  unsound  fruit  is,  in  almost  all  cases, 
digested  with  difficulty,  and  apt  to  occasion  dyspeptic 
symptoms. 

The  orange  genus  affords,  as  its  four  principal 
species,  the  orange,  the  lemon,  the  citron,  and  the 
lime.  The  juice  of  the  former  contains  but  little 
citric  acid,  and  more  mucilage  and  sugar;  being, 
however,  essentially  aqueous,  and  holding  very  little 
of  either  sugar,  acid,  or  mucilage,  in  solution.  The 
other  three  species  afford  little  sugar,  but  contain  a 
large  quantity  of  citric  acid.  As  much  as  twelve 
ounces  of  the  crystalHsed  acid,  appear  to  have  been 
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obtained  from  a  gallon  of  lemon  juice;  and  it  is  a 
fair  inference,  that  the  whole  of  the  citric  acid  was 
not  obtained  from  it  even  then.    An  aqueous  and 
cooling  fruit,  containing  little  acid,  and  but  a  smaU 
proportion  of  either  sugar  or  mucilage,  the  orange  is 
as  grateful  to  the  palate,  as  it  is  in  most  cases  easily 
digested.    The  lemon,  independently  of  its  import- 
ance in  warm  climates,  from  its  antiseptic  and  coohng 
properties,  is  a  valuable  addition  to  an  oleaginous  diet 
in  colder  regions,  and  is  of  much  importance  as  a  me- 
dicinal agent,  and  especiaUy  in  the  case  of  scurvy,— 
once  the  scourge  of  the  navy,  and  now  comparatively 
seldom  seen,  and  stiU  more  seldom  destructive  to 
life.    Preserved  from  speedy  decay  by  their  close 
skin  and  acrid  rind,  which  is  valuable  in  itself  for 
the  essential  oil  it  afFords,  these  fruits  bear  car- 
riage pecuHarly  well,  and  are  almost  as  important  m 
these  colder  latitudes,  as  the  fruits  of  native  growth, 
or  as  they  are  in  the  countries  which  produce 
them. 

The  strawberry  contains  mahc  and  citric  acid, 
with  sugar  and  mucilage.  It  contains,  moreover,  a 
pecuhar  essential  oil,  of  much  fragrance,  which  seems 
to  affect  and  impair  its  digestibility  in  many  cases. 
When  perfect  as  to  ripeness  and  quality,  the  straw- 
berry is  generally,  however,  sufBciently  digestible. 
Its  digestibility  is  impaired  by  its  being  either  im- 
perfectly  ripened,  or  unduly  acid,— and  lil^ewise,  and 
very  seriously,  as  is  the  case  in  wet  seasons,  when 
damaged  and  somewhat  tending  to  decay. 

The  raspberry  is  of  less  decided  character  than 
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the  strawberry  as  to  acidity, — and  certainly  seldom 
disagrees  so  mncli  as  the  strawberry  does,  in  the  few 
cases  where  that  fruit  always  occasions  dyspepsia. 
The  raspberry  is  even  more  susceptible  of  decay  than 
the  strawberry. 

The  pine-apple  is  more  fleshy,  and  contains  a 
larger  proportion  of  acid  and  sugar ;  it  has  a  strong 
flavoui',  and  is  in  general  easily  digested.  When 
of  hot-house  growth,  and  perfectly  matured  and 
ripened,  it  is  probably  more  digestible,  as  well  as  of 
better  flavour  and  quality,  than  the  fruit  which  is 
imported. 

The  currant  and  the  gooseberry  contain  more  acid, 
and  less  sugar,  than  the  preceding  fruits, — and  are  by 
so  much  less  digestible.  They  are,  however,  in  most 
cases,  sufficiently  digestible.  They  are  probably 
natives  of  the  temperate  countries,  and  possibly 
natives  of  Britain.  They  are  of  better  quality  and 
flavour  when  grown  in  the  cooler  than  in  the  warmer 
chmates;  and  this  is  still  more  the  case  with  the 
gooseberry  than  with  the  currant.  The  seeds  and 
the  skins  are  necessarily  indigestible,  and  add  me- 
chanically to  the  risk  of  visceral  disturbance  from 
their  use. 

The  stone  fruits  contain  malic  acid  and  sugar,  with 
a  considerable  proportion  of  mucilage,  and  a  small 
quantity  of  essential  oil.  The  more  aqueous  and  the 
less  fleshy,  and  the  more  saccharine  and  the  less  acid 
they  are,  the  more  easily  are  they  digested.  These, 
for  the  most  part  native  productions  of  warmer  cli- 
mates, are  generally  of  better  quahty,  more  perfectly 
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matured,  and  more  easily  digested,  when  grown  in  the 
hot-house.   Having  stronger  fibres  or  a  harder  pnlp, 
and  being  more  mucilaginous,  than  the  fruits  already 
spoken  of,  the  stone  fruits  are  much  less  easily 
digested,  and  much  more  liable  to  derange  the 
digestive  organs,  than  those  fruits  are.    Even  the 
peach,  and  its  remarkable  vaxiety-the  nectarme, 
and  the  apricot,  the  relative  digestibility  of  which 
is  probably  in  the  order  in  which  they  are  named, 
should  be  aUowed  cautiously,  and  in  very  moderate 
quantity,  to  the  dyspeptic;  the  cherry  is  still  less 
certain  to  be  easily  digested;  and  the  varieties  of 
plum  (in  all  cases,  still  less  easily  digested),  are  less 
readily  digestible  in  the  same  proportion  as  the 
fruit  is  more  acid,  less  saccharine,  less  aqueous, 
and  more  fleshy,— the  green-gage  being  the  most 
easily  digested,  and  the  damson  the  least  easily 

digested  variety. 

The  fruits  of  the  apple  genus,  affording  mahc  acid, 
some  sugar,  and  much  mucilage,-the  fruits  bemg 
fleshy  and  of  fibrous  character,-are  more  or  less 
easily  digested,  as  they  are  more  sweet  and  aqueous, 
and  less  acid.    The  digestion  of  either  the  apple  or 
the  pear,  even  when  of  least  objectionable  quality, 
must  be  said  to  task  somewhat  the  powers  of  diges- 
tion ;  although,-inasmuch  as  these  fruits  are  free 
from  essential  oil,-they  are  otherwise  less  apt  to 
irritate  the  digestive  organs,  than  the  individuals  of 
the  plum  tribe.    Cooking  affects  very  much  the 
digestibility  of  these  fruits;  and  in  much  greater 
degree  than  that  of  most   other  fruits; -pro- 
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bably  from  dissolving  or  softening  the  vascular 
fibres.  Whether  roasted,  baked,  or  boiled,  cooked 
pears  and  apples  are  almost  always  much  more 
easily  digested  than  the  raw  fruits.  Most  fruits 
are  rendered  more  easily  digested  by  being  cooked ; 
although  this  is  more  the  case  with  the  cha- 
racteristically fibrous  fruits,  as  apples,  than  with 
the  more  simply  acid,  or  saccharine,  or  mucila- 
ginous fruits.  Baked  and  roasted  fruits  deserve  the 
first  place  in  the  scale  of  relative  digestibility ; 
stewed  fruits  rank  next  to  these ;  and  then,  boiled 
fruits.  The  drier  the  cooked  fruit  is,  the  more 
hkely  it  is  to  agree  with  the  stomach.  It  is 
not  wise,  for  this  reason,  to  drink  water  while 
eating,  or  soon  after  eating  it ;  or  to  mix  any  liquid 
with  it.  And,  on  this  account,  apple  tea,  black  cur- 
rant tea,  lemonade,  orangeade,  &c.,  are  not  by  any 
means  so  hkely  to  agree,  as  might  d  priori  be  sup- 
posed; nor,  in  general,  are  they  so  likely  to  be 
digested  without  inconvenience,  as  the  fruits  them- 
selves. 

The  whole  of  the  fruits  of  the  nut  tribe  contain 
a  large  proportion  of  fecula ;  and  a  greater  or  less,  but 
generally  a  large,  proportion  of  oil.  The  fibres  are 
hard,  and  usually  digested  with  some  slowness  and 
difficulty,  which  is  necessarily  added  to  by  their 
oleaginous  character.  The  less  oily  the  nut,  and 
the  less  hard  the  fibres,  the  more  easily  it  is  digested. 
The  chestnut,  when  roasted,  or  otherwise  cooked,  and 
its  fibres  therefore  softened,  is  often  sufficiently  di- 
gestible.  Chestnuts  appear  to  have  been  much  more 
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used  in  former  times  in  this  country,  than  they  now 
are.  In  the  southern  parts  of  Europe,  they  are  said, 
even  now,  to  form  an  important  article  of  food  to 
the  common  people.  Even  the  roasted  chestnut  is, 
however,  in  general,  necessarily  forbidden  to  the 
dyspeptic.  The  filbert,  or  cultivated  variety  of  hazel 
nut,  is  more  easily  digested,  than  its  uncultivated 
prototype.  The  recently  gathered  fruits  of  the  nut 
tribe  are  more  easily  digested,  than  when  they  have 
been  kept,  and  have  become  harder  and  drier.  This 
is  particularly  noticeable  in  the  case  of  the  cocoa- 
nut,  which  is,  in  this  country,  so  remarkably  difficult 
of  digestion j  whereas  it  is  said  to  be  much  more 
easily  digested,  when  recently  gathered. 

The  melon  is  even  peculiarly  apt  to  derange  the 
digestion ;  perhaps  chiefly  from  its  watery  and  refrige- 
rant character,  but  partly  from  containing  a  peculiar 
and  characteristic  oil.    That  the  fruit  be  ripe,  and 
the  fibres  perfectly  tender,  are  of  much  importance  to 
its  digestibihty;  and  it  is  usually  quite  needful  that 
a  moderate  quantity  of  some  generous  wine  should  be 
taken  along  with  it,  to  correct  its  pecuharly  aqueous 
and  refrigerant  properties.     The  melon  affords  a 
good  instance  of  the  different  effects  of  food,  in 
different  climates.    It  seems,  that  all  the  aqueous 
and  refrigerant  fruits  are  eaten  largely  in  tropical 
countries,  not  only  without  discomfort  or  derange- 
ment, but  with  much  and  evident  advantage  to  the 
health;  whereas  they  often  disagree,  and  prove  to 
be  by  no  means  suitable,  when  made  use  of  in  the 
colder  latitudes. 
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It  would  be  well,  if  the  invalid  were  to  abstain 
from  eating  tliose  fruits,  that  require  the  addition  of 
sugar  to  render  them  palatable ;  yet  there  can  be  no 
question,  that  such  fruits  are  more  wholesome  when 
eaten  with  sugar,  than  they  would  be  without  it. 

The  addition  of  cream  increases  materially  the  dif- 
ficulty with  which  fruit  is  digested.  Although  it  may 
pass  through  the  stomach  without  disturbing  its  func- 
tions,— the  probabihty  is,  however,  that,  in  the  case 
of  the  invalid,  this  will  not  be  so, — such  a  mixture 
will  seldom  pass  through  the  bowels,  without  mani- 
festing some  sign  that  it  has  disagreed. 

The  wild  fruits  grown  in  this  country,  are,  in 
general,  objectionable,  either  from  their  extreme 
acidity,  or  from  their  being  more  viscid  than  the 
cultivated  variety  of  the  fruit.  The  more  import- 
ant of  these  are — the  cranberry,  the  barberry,  the 
bilberry,  the  brambleberry  or  blackberry,  the  rasp- 
berry, and  the  strawberry ; — and  to  these  may  be 
added,  the  elderberry, — and,  although  rarely  found 
in  our  moorlands,  probably  from  their  being  gene- 
rally sheep-pastOTes,  the  cloudberry.  The  objections 
to  the  cranberry  are,  its  extreme  acidity,  and  the 
pecuharly  tough  and  therefore  indigestible  skin. 
In  extremely  cold  countries,  it  may  probably  have 
much  value,  as  an  antiseptic  addition  to  the  strong 
and  oleaginous  articles  of  food.  The  barberry  is  hke- 
wise  extremely  acid,  and  is  only  used  in  the  form  of 
pickle  or  confection.  It  has  a  very  purely  acid 
taste,  and  is  proportionably  palatable  when  well 
qualified  with  syrup.    The  bilberry,  the  abundant 
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growth  of  our  moorlands,  contains  little  acid,  and 
has  a  much  thinner  skin  than  the  cranberry.  It 
contains  a  peculiar  flavouring  principle,  probably 
oleaginous,  which  disagrees  with  some  people,  and 
seems  to  be  distasteful  to  many.    The  bilberry,  ap- 
pears, however,  to  be  usually  as  Httle  objectionable 
on  the  score  of  digestibility,  as  any  of  the  wild  fruits, 
if  not  less  so.     The  brambleberry,  or  blackberrj^ 
the  common  growth  of  the  Enghsh  hedge-rows,  is 
more  objectionable  from  its  viscid  character,  than 
from  its  acidity.    It  contains  a  fair  proportion  of 
saccharine  matter.     It  appears  to  derive  no  ad- 
vantage from  cultivation.     The  wild  raspberry  and 
wild  strawberry  are  well  known  to  have  more  fla- 
vour than  the  cultivated  varieties.    The  wild  vari- 
eties are  more  acid,  and  usually  have  more  viscidity. 
The  strawberry  owes  much  more  to  cultivation,  than 
the  raspberry.    In  a  congemal  soil  and  climate,  as 
in  the  plantations  near  Buxton,  the  wild  raspberry 
may  be  found  as  large,  and  of  a  much  finer  flavour, 
than  the  garden  fruit. 

The  elderberry  is  principally  used  to  form  the 
staple  of  a  highly  spiced  wine,  which  used  to  be 
much  valued  as  a  winter  beverage.  That  it  supphes 
a  grateful  way  of  swallowing  the  aromatics,  is,  per- 
haps, the  most  that  can  be  said  in  its  favour.  The 
acidity  of  the  fresh  fruit  is  due  to  mahc  acid.  The 
fresh  fruit,  moreover,  contains  a  pm-gative  principle, 
which  is  apt  to  nauseate  the  stomach,  if  the  fruit  be 
eaten  in  substance.  From  half  an  ounce  to  an  ounce 
of  the  juice,  is  said  to  be  a  moderate  purgative. 
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This  aperient  quality  is^  for  the  most  part^  lost,  in 
the  process  of  fermentation,  and  is  not  found  in  the 
elderberry  wine.  The  flowers  of  the  elder  are  noted 
for  affording  an  agreeable  aromatic  flavour,  like  that 
of  the  Frontignac  grape,  which  they  yield  in  distilla- 
tion to  water,  or  impart  by  infusion  to  vinous  and 
spirituous  liquors,  and  to  oils. 

Of  the  cloudberry  we  know  very  little  in  this 
country ;  it  being  chiefly  remarkable  for  its  rarity, 
and  the  extreme  beauty  and  lustrous  character  of 
its  colour.  Its  name  implies  its  attachment  to  ele- 
vated and  exposed  situations.  It  is  said  to  be  of 
much  value  and  importance  in  Sweden  and  Norway ; 
being,  indeed,  in  those  countries,  an  article  of  ex- 
tensive commerce,  and  a  much  used  and  important 
fruit. 

The  foreign  dried  fruits  are  of  much  and  increasing 
importance.  They  ai-e  principally  the  fig,  the  raisin, 
the  so  called  currant,  and  the  plum.  They  generally 
acquire  sweetness,  and  lose  acidity,  during  the  drying. 

Dried  figs  contain,  besides  the  sugar,  a  considerable 
proportion  of  farinaceous  or  mucilaginous  matter. 
In  former  times,  among  the  Hebrews,  the  Greeks, 
and  even  the  Romans,  the  fresh  fig  was  an  impor- 
tant article  of  diet  to  the  population;  and  it  appears, 
from  its  easy  cultivation,  great  fruitfalness,  the  wide 
range  of  latitude  in  which  it  flourishes,  and  from  the 
double  or  even  treble  crops  of  fruit  which  it  yields 
every  year,  to  be  well  suited  to  occupy  so  large  and 
important  a  position.  As  in  the  case  of  many  others 
of  the  farinaceous  fruits,  the  cultivation  of  the  dif- 
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ferent  plants  belonging  to  the  Cerealia  has  much 
circumscribed,  and  considerably  lowered,  the  impor- 
tance of  the  fig  as  an  article  of  food,  even  in  the 
countries  where  it  thrives  most  luxuriantly  and  easUy. 
As  regards  the  dried  fruit,  it  is  considered  to  possess 
aperient  properties,  which  are  chiefly  to  be  attributed 
to  the  mechanical  action  of  the  insoluble  seeds  and 
skin  upon  the  bowels ;  and  these  necessarily  render 
it  liable  to  irritate  and  derange  the  digestive  organs, 
where  the  mucous  membrane  is  irritable,  or  mor- 
bidly sensitive. 

The  raisin,  or  dried  grape,  is  usuaUy  rather  more 
acid,  somewhat  less  saccharine,  and  decidedly  less 
mucilaginous,  than  the  dried  fig.    When  recently 
dried,  they  are  more  easily  digested,  than  when 
kept  a  longer  time;  but  the  insolubility  of  the  skins 
makes  them  objectionable  to  the  dyspeptic,  whe- 
ther eaten  alone,  or  mixed  with  puddings,  or  with 
bread.    The  same  remark  applies,  in  some  degree,  to 
the  dried  currants,— which  are,  more  strictly  speak- 
ing, a  small  seedless  variety  of  grape.     But  the 
objection  to  these  is  less  strong,  inasmuch  as  the 
skins  of  the  dried  currants  are  thinner,  and  by  so 
much  less  apt  to  irritate.    The  diied  plum  is  more 
viscid  than  any  of  the  others,  and  by  so  much  less 
digestible  than  they  are. 

The  dried  fruits  are  so  generally  considered  to 
be  comparatively  easily  digested  and  harmless,  and 
consequently  are  so  apt  to  be  eaten  by  invahds  and 
dyspeptics,  that  the  necessary  insolubihty  of  the 
skins,— the  objectionableness  of  some  on  account  of 
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the  seeds,  and  of  others  on  account  of  the  vis- 
cidity,—require  to  be  fuUy  impressed  on  the  mind, 
and  steadily  enforced.  Dried  currants  or  plums 
ought  seldom,  if  ever,  to  be  eaten  by  the  invalid,  or 
to  be  put  into  his  pudding  or  his  bread;  and  yet 
this  is  a  common  practice,  to  add  to  the  palatability 
of  either ;  or,  in  the  case  of  bread,  to  form  what  is 
erroneously  supposed  to  be  a  harmless  substitute, 
when  the  dyspeptic  finds  himself  obhged  to  refrain 
from  the  use  of  butter. 

For  the  same  reason,  if  the  preserved  fruits  are 
to  be  aUowed  to  the  sick  or  the  dyspeptic  (a  practice, 
by  the  way,  that  is  by  no  means  always  judicious), 
it  is  weU  to  prefer  jelly,  or  the  juice  and  pulp  made 
into  a  confection  with  sugar,  to  jam,  in  which  the 
skin  and  seeds  are  likewise  present.    Preserved  fruits 
may  be  objectionable,  on  account  of  the  large  quan- 
tity of  sugar  they  contain,  or  on  account  of  their 
acidity,  or  from  the  viscid  character  of  the  fruit 
they  are  made  from.    Probably  the  most  grate- 
ful and  wholesome  of  them  all  is  the  marmalade, 
made  from  the  bitter  orange,— especiaUy  when  made 
of  sugar  and  the  juice  of  the  orange,  with  an  infiision 
of  the  rind,— the  rind  itself  not  being  used.    This  is 
sometimes  usefully  allowed  as  a  substitute  for  butter, 
and  without  disadvantage  or  inconvenience:  the 
aromatic  bitter  probably  soothing,  and  giving  some 
degree  of  tone  to  the  stomach.    But  this,  and  all  the 
varieties  of  preserved  fruits,  are  improper  for  the 
seriously  afflicted  dyspeptic  or  invalid. 
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The  leaf-Stalks  of  rhubarb,  from  their  character, 
and  the  mode  of  using  them,  should  be  considered 
under  the  same  head  as  fruits,  in  treating  of  dietetics. 
When  stewed  or  baked,  they  form  a  very  grateful, 
and  generally  a  sufficiently  digestible  article  of  food. 
They  are  lightly  acid,  and  aqueous,— having  little 
sweetness  or  viscidity.    The  medicinal  species  of 
rhubarb  is  cultivated  by  some  people,  on  account  of 
the  more  laxative  properties  of  its  leaf-stalks,— 
which  are  used  by  them,  as  those  of  the  more  com- 
monly cultivated  species  are  by  the  generality  of 
people.    These  leaf-stalks  are  not  so  palatable  as 
those  of  the  common  rhubarb ;  but  they  are  not 
decidedly  unpleasant  to  the  taste;  and  their  use  in 
some  habits  of  body  is  not  unattended  with  benefit. 

VEGETABLE  PRINCIPLES. 
1.  Starch.  2.  Gum.  3.  Sugar.f  4.  011.+ 

These  are,  severally,  of  much  importance,  from 
being  so  extensively  used  as  articles  of  diet  in  their 
separate  forms,  as  well  as  from  constitutmg  the 
greater  part  or  bulk  of  the  nutrimentaiy  portions  of 
the  different  vegetable  productions,  which  are  used 
as  food.    They  are  characterised  by  great  similarit}^ 
of  composition -by  the  ready  conversion  of  either 
starch  or  gum  into  sugar —and  by  their  being  non- 
azotised  articles  of  food,  and  therefore  ministering 
exclusively  to  the  respiratory  wants  of  the  animal 
system.  The  composition  of  starch  (carbon  1 2,  hydi'o- 
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gen  10,  oxygen  10^)  differs  very  little  from  that  of 
gum  (carbon  12,  hydrogen  11,  oxygen  11) ;  and  the 
analysis  of  gum  gives  precisely  the  same  results  as 
that  of  cane  sugar.  The  ready  conversion  of  starch 
and  gum  into  sugar,  finds  from  this  a  ready  explana- 
tion. The  much  greater  difficulty  with  which  sugar 
is  digested  and  assimilated,  is  not  so  easily  explicable ; 
although  it  may  admit  of  an  approximative  explana- 
tion. 

Starch  is  diffused  universally  throughout  the  vege- 
table kingdom.  It  occurs  in  seeds,  as  in  those  of 
the  Cerealia  and  of  the  Leguminosse, — in  roots,  as 
the  potato,  turnip,  &c., — in  pith,  as  that  of  the  Sagus 
Rumphii  (sago), — and  in  fruits,  as  the  apple,  fig,  &c. 

Starch  is  chiefly  obtained  from  wheat-flour  (com- 
mon starch) ;  from  the  tubers  of  the  potato  (potato- 
starch) ;  from  the  root  of  the  Jatropha  manihot 
(tapioca);  from  that  of  the  Maranta  arundinacea 
(arrow-root) ;  from  that  of  the  Orchis  mascula  (salep) ; 
and  from  the  pith  of  the  Sagus  farinifera  Rumphii 
(sago).  The  whole  of  these  varieties  differ  in  no 
great  degree  from  one  another,  either  in  composition, 
digestibility,  or  nutritive  quahties.  Starch  is  formed 
in  granules,  having  the  appearance  of  minute  par- 
ticles, even  to  the  naked  eye ;  and  which  microscopic 
examination  shows  to  be  smaU  rounded  bodies,  having 
no  trace  of  crystalhsation.  The  size  of  these  gra- 
nules is  evidently  determined  by  that  of  the  organised 
cells  in  which  they  are  formed,— varying  in  different 
plants;  the  granules  being  largest  in  the  starch 
obtained  from  the  potato,— much  smaller  in  that  from 
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the  Leguminos£e,— those  from  the  Cerealia  being  the 
smallest.    These  grannies  are  not  affected  by  being 
immersed  in  cold  water.    Each  granule  appears  to 
be  secreted  in  a  semi-fluid  state ;  the  excess  of  water 
being  afterwards  removed.    The  granule  is  covered  by 
a  smooth  integument,  which  is  less  readily  soluble 
than  the  contents.    Starch  yields  a  certain  propor- 
tion of  phosphatic  salts,  on  destructive  analysis; 
which  appear  to  be  the  chief,  if  not  the  sole,  appre- 
ciable difference  in  chemical  composition,  between 
starch  and  sugar;  the  great  difference  between  them 
being  possibly  referable  to  some  polarising  influence  of 
the  adventitious  salts,  on  the  arrangement  of  the 
atomic  molecules  with  reference  to  one  another. 
When  heated  with  water,  the  integuments  of  the 
particles  are  influenced  and  softened;  the  granules 
swell ;  and  a  mucilage  or  viscid  mass  is  formed.  If 
free  iodine  be  added  to  the  mixture  of  starch  and 
water,  a  deep-blue  colour  is  formed,— supposed  to  be 
owing  to  a  mechanical  division  of  the  iodine,  and  its 
adherence  to  the  particles  of  starch,  in  the  same  way 
as  a  dye-stuff  adheres  to  cloth.    If  the  mucilage 
formed  by  the  mixture  of  starch  with  boiling  water, 
be  heated  with  any  substance  containing  nitrogen, 
and  in  a  decomposing  condition,— or,  in  fact,  with  its 
molecules  in  a  state  of  change  or  of  movement,  such 
as  a  strong  infusion  of  malt,— the  starch  undergoes  a 
farther  and  greater  change,  the  particles  are  broken 
up,  and  the  resulting  product,  now  called  dextrine, 
no'longer  gives  the  pecuhar  blue  colour  on  the  addi- 
tion of  free  iodine ;  and  dextrine  resembles  gum  in 
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its  appearance^  differing  from  it^  however^  in  the 
remarkable  facility  with  which  it  is  converted  into 
sugai\    Whether  the  dextrine  be  virtually  pre-exist- 
ent  in  the  granules  of  starch,  and  detached  by  the 
bursting  of  the  less  soluble  integumentary  matter, 
may  be  a  doubtful,  but  is  probably  an  unimportant 
question.     The  rupture  of  the  granules,  and  the 
change  of  the  physical  and  chemical  characters,  are 
interesting  results  of  the  addition  of  a  nitrogenised 
and  fermentative  matter, — ^results  which  are  aided  by 
pressure,  or  other  mechanical  means  of  breaking 
down  the  grains ;  and  the  consequent  and  remarkable 
convertibility  of  starch  into  other  forms,  is  a  pheno- 
menon which  helps  to  illustrate,  in  an  important 
degree,  not  only  the  processes  by  which  fermentation 
produces  such  great  changes  out  of  the  body,  but 
those  by  which  the  action  of  the  saHva,  and  that  of  the 
proper  gastric  juice,  may  subserve  the  great  purposes 
of  converting  the  different  ahmentary  matters  into 
a  chyme,  that  is  suitable  for  the  nutrition  of  the  body. 
Starch,  gum,  and  sugar,  are  all  essentially  composed 
of  carbon,  oxygen,  and  hydrogen ;  the  two  latter 
constituents  being  probably  in  the  proportions  neces- 
sary to  form  water,  although  the  relative  quantities 
of  these  and  carbon  vary  considerably  in  these  dif- 
ferent vegetable  products.  And,  indeed,  the  different 
varieties  of  starch  contain  different  proportionals  of 
the  hydrogen  and  oxygen;  or  as  it  may  be  said,  for  the 
sake  of  intelligibility,  of  constituent  water :  that  is, 
of  water  which  cannot  be  detached  from  the  substance 
without  destroying  it  altogether.    For  starch  con- 
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tains,  from  whatever  source  obtained,  a  large  quantity 
of  water,  which  is  not  essential  to  its  composition, 
and  may  be  driven  off,  by  a  carefully  managed 
and  moderate  degree  of  heat,  without  injury  to  it. 
Independently  of  this  adventitious  water,  the  propor- 
tion of  component  water  (or  of  oxygen  and  hydrogen), 
that  is  in  union  with  carbon,  varies  much,  in  the 
different  modifications  of  this  important  vegetable 
principle ;  and  the  starch  is  said,  in  the  language  of 
Dr.  Prout,  to  be  stronger  or  weaker,  accordingly  : 
the  interesting  result  being,  that  the  weaker  the  form 
of  starch,  or  the  more  of  component  water  and  the 
less  of  carbon  it  contains,  the  more  easily  it  is 
digested.    Arrow-root  is  at  once  the  weakest  and  the 
most  easHy  digested  form  of  starch.     The  same 
curious  and  interesting  fact  will  have  to  be  noticed, 
when  speaking  of  the  varieties  of  sugar  :  the  weaker, 
or  more  aqueous,  the  form  of  sugar,  or  the  less  the 
proportion  of  carbon,  the  more  easily  it  is  digested, 
and  the  less  definitely  crystaUine  its  character;— 
crystalhsation  being  a  characteristic  of  inorganic, 
and  not  of  organised  matter  ;  and  one  which  shows 
the  substance  to  be  less  assimilable,  and  with  more 
difficulty  made  to  enter  into  the  composition  of  the 
living  organism.    And  these  facts  are  admirably  cited 
by  Dr.  Prout,  in  illustration  of  one  of  his  great  posi- 
tions ;  that  a  primary  step  in  assimilation  is  to  reduce 
the  food  in  chemical  character,  by  the  addition  of 
component  water  to  the  molecules,  and  so  prepare  it 
for  the  vitalising  influence  of  the  assimilating  organs, 
—bringing  the  molecules  more  within  the  influence 
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of  modifying  agencies,  and  removing  tliem  from  that 
of  their  affinity  for  one  another.  Oleaginous  sub- 
stances illustrate  the  same  interesting  position ;  con- 
taining, as  they  do,  a  large  proportion  of  carbon,  they 
are  with  difficulty  assimilated,  unless  the  system  is  in 
circumstances  to  require,  and  expend,  a  large  pro- 
portion of  carbon  ;  and  they  are  relatively  digestible, 
very  much  according  to  the  degree  in  which  the  pro- 
portion of  water  is  greater  than  that  of  the  carbon, 
or  as  the  oil  is  weaker  or  more  strong. 

Arrow-root  is  obtained  chiefly  from  the  root  of 
the  Maranta  arundinacea.  The  roots  are  crushed 
and  reduced  to  a  pulp,  the  fibrous  parts  separated 
and  thrown  away,  and  the  starchy  particles  mixed 
with  water,  and  repeatedly  washed,  and  allowed  to 
subside,  the  water  being  drained  off ;  the  arrow-root 
being  eventually  dried  in  the  sunshine,  upon  cloths, 
and  being  then  fit  for  use.  It  is  an  article  of  much 
value ;  and  more  peculiarly  so,  from  its  ready  digestif 
bility,  and  little  Hkelihood  to  irritate  the  digestive 
organs,  or  tax  them  unduly  for  its  assimilation.  It 
is,  of  course,  by  no  means  a  substitute  for  the  azo- 
tised  articles  of  food :  and  can  never  be  more  than 
an  auxiliary  to  them,  in  the  nutrition  of  the  body; 
or  more  than  a  respiratory  aliment. 

Sago,  obtained  from  the  pith  of  the  Sagus  farinifera, 
is  an  important  and  grateful  form  of  the  amylaceous 
principle.  Qrowing  wild  and  without  culture  in 
congenial  climates,  attaining  a  considerable  height 
and  girth,  having  a  large  central  pith  mainly 
composed  of  starch,  the  Sagus  farinifera  furnishes  the 
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staple  food  of  the  population  of  some  parts  of  the 
world.  A  single  tree  is  said  to  yield  from  two  to 
fonr  hundred  weight  of  the  starch.  The  farina  is 
brought  into  the  granulated  state  in  which  it  is  sent 
to  Europe,  by  being  moistened,  and  passed  through 
a  sieve,  into  an  iron  pot,  held  over  a  fire.  To  this 
partial  cooking,  the  easy  preservation  of  the  granu- 
lated sago  is  said  to  be  owing;  the  powder  when 
uncooked,  turning  sour  very  soon. 

Tapioca,  obtained  from  the  root  of  the  Jatropha 
manihot,  is  a  palatable  and  easily  digested  form  of 
starch.  The  root  is  said  to  be  peeled,  then  gi'ound 
or  grated;  the  pulp  being  separated  from  the  juice, 
which  is  poisonous,  by  pressure  in  bags ;  the  farina 
being  then  baked,  on  a  hot  hearth,  or  an  iron  plate. 

Salop,  chiefly  the  produce  of  the  Orchis  mascula, 
is  obtained  from  the  root  of  the  plant,  which  is 
cleaned,  peeled,  baked,  and  dried.  It  contains  a 
gummy  matter,  which  is  probably  peculiar  to  it,  and 
to  the  viscidity  of  which  it  seems  to  have  been 
indebted  for  the  reputation  it  used  to  enjoy,  of 
being  more  nutritious  than  the  other  forms  of 
starch. 

Gum  is  an  abundant  and  important  vegetable  pro- 
duct, although  not  by  any  means  so  much  so  as 
starch.  Almost  identical  with  starch  in  chemical 
composition,  it  differs  from  it  in  not  being  formed  in 
granules,  or  not  having  its  particles  contained  in 
capsular  integuments,  and  in  being  therefore  soluble 
in  cold  water.  Pure  gum  yields  a  or  3  per  cent,  of 
earthy  matter,  consisting  chiefly  of  carbonate  of  lime; 


GUM. —  LINSEED.  ICELAND  MOSS.  219 

and  in  this  respect  chiefly,  differing  from  starch  on 
the  one  hand,  and  sugar  on  the  other.  The  less  pure 
gum,  as  that  obtained  from  Unseed,  is  said  to  leave 
11  per  cent,  of  ashes,  which  are  chiefly  composed  of 
hme,  either  in  the  state  of  phosphate  or  in  that  of 
carbonate.  Like  starch,  gum  is  readily  convertible, 
by  long  boihng  with  diluted  sulphuric  acid,  into  the 
weaker  form  of  sugar,  or  grape  sugar. 

The  purest  form  of  gum  is  obtained  from  a  species 
of  Acacia,  It  exudes  naturally  from  the  bark  of  the 
trunk  and  branches  of  the  tree,  in  a  nearly  fluid  state, 
and  hardens  without  losing  its  transparency.  This 
— the  gum  Arabic  of  commerce — is  of  little  import- 
ance in  the  question  of  diet,  probably  on  account  of 
its  cost;  although  it  is  much  used  as  a  demulcent 
for  medicinal  purposes,  and  affords  a  bland  and  easily 
digested  article  of  food. 

A  cheaper,  but  much  less  pure,  form  of  mucilage, 
is  found  in  linseed, — the  seed  of  the  Linum  usitatissi- 
mum — the  common  flax.  By  expression,  the  seeds 
yield  one-sixth  part  of  their  weight  of  fixed  oil ;  and 
they  contain,  moreover,  a  principle,  which  is  in- 
soluble in  water,  and  resembles  the  substance  called 
Bassorine — the  chief  and  essential  ingredient  of  gum 
tragacanth.  If  boiled  in  water,  the  seeds  yield  some 
of  the  oil,  as  well  as  the  purer  gum ;  and  hence  the 
decoction  differs  from  the  infusion  of  linseed,  in  being 
more  or  less  oleaginous. 

The  Iceland  moss,  the  plant  of  the  Cetraria  islandica, 
yields  to  water  a  large  proportion  of  mucilaginous 
matter ;  which,  however,  is  not,  strictly  speaking,  a 
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gum,  but  rather  resembles  a  mucilaginous  substance 
that  is  obtained  from  tbe  root  of  tbe  Inula  helenium 
(Elecampane  root),  and  hence  called  InuHn.  Besides 
the  mucilage,  of  which  it  seems  to  yield  at  least  40 
per  cent.,  Iceland  moss  contains  3  per  cent,  of  a  bitter 
principle,  which  may  be  separated,  in  a  great  degree, 
by  boiling  the  plant  for  a  short  time,  after  macerating 
it  in  several  portions  of  cold  water,— the  boiling 
water  being  poured  off,  and  the  mucilage  being 
obtained  by  a  much  longer  decoction.    The  bitter 
principle,  however,  may  or  may  not  be  objectionable, 
according  to  circumstances.    Of  course,  if  simply 
used  as  an  article  of  food,  the  bitter  principle  is 
advisably  extracted  and  separated,  as  far  as  possible. 
There  is  another  species,  sold  as  Irish  moss,  which 
does  not  contain  the  bitter  principle,  and  may  or  may 
not  be  preferred  on  that  account.    Both  kinds  are 
chiefly  used  by  invalids,  and  for  the  sake  of  their 
demulcent  qualities. 

Besides  the  sugar  of  milk,  already  taken  notice  of 
(p.  118),  there  are  two  principal  varieties  of  sugar, 
which  differ  from  one  another,  in  an  important 
degree,  in  their  chemical  characters,  and  somewhat 
even  in  their  composition.  They  are  cane-sugar  and 
grape-sugar. 

Cane-sugar  is  obtained  from  the  sugar-cane,  from 
beet-root;,  from  the  maple,  &c. 

When  the  sugar-canes  have  attained  a  certain 
height  and  age,  the  cuticle  having  become  smooth, 
dry,  and  brittle,  they  are  cut,  stripped  of  their 
leaves,  and  crushed  between  rollers  to  express  the 
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juice,  whicli  is  mixed  with  lime,  to  saponify,  and 
render  more  liquid  and  separable,  the  molasses,  or 
liquid  and  uncrystallisable  sugar,  commonly  called 
treacle.    The  juice  is  now  heated  to  the  temperature 
of  140°,  and  separated  from  the  scum,  and  again 
heated  several  times,  and  at  length  allowed  to  drain, 
for  the  separation  of  the  molasses,  and  the  crystal- 
lisation of  the  sugar.    The  raw  sugar  thus  formed 
is  again  purified,  by  being  dissolved  in  lime-water, 
mixed  with  bullock's  blood :  the  one  serving  still 
more  to  separate  the  molasses, — the  other,  by  the 
coagulation  of  the  albumen,  effecting  the  clarifica- 
tion, and  mechanical  separation  of  any  foreign 
iQsoluble  matters.     Eeduced  to  a  certain  syrupy 
consistence,  the  sugar  is  poured  into  moulds,  and 
agitated  for  a  certain  time,  to  prevent  the  formation 
of  large  crystalhsations,  and  secure  a  compact  mass 
of  closely  adherent,  small,  and  glistening  grains; 
the  quality  of  the  sugar  depending  greatly  on  the 
lowness  of  the  temperature,  at  which  the  boiling  has 
been  effected.    Sugar  is  obtained  and  refined  by  the 
same  processes,  from  the  sap  of  the  Acer  saccha- 
rinum,  or  sugar  maple,  and  from  beet-root.  When 
the  refined  sugar  is  left  to  crystallise  slowly,  at  a 
somewhat   elevated   temperature,    sugar-candy  is 
formed ;  or  if  the  melted  and  viscid  mass  is  left 
to  cool  more  quickly,  a  transparent  solid  form  is 
obtained,  known  as  barley-sugar. 

The  other  variety  of  sugar,  called  grape-sugar, 
from  existing  in  the  juice  of  grapes,  and  many  other 
fruits,  is  likewise  contained  in  honey,  and  is  the 

L  3 


222  GRAPE-SUGAR. 

product  of  the  fermentation  of  starch  and  of  gum ; 
and  even  cane-sugar  is  reduced  to  this  form  of 
saccharine  matter,  when  subjected  to  the  action  of  a 
ferment —and  is  probably  likewise  so  reduced  before 
it  can  be  assimilated  by  the  digestive  organs. 

Grape-sugar  is  essentially  a  weaker  form  of  sugar 
than  cane-sugar :  that  is,  according  to  the  view  of 
Dr.  Prout,  contains  a  larger  proportion  of  com- 
ponent water.    The  composition  of  cane-sugar  being 
stated  as,  carbon  12,  hydrogen  9,  oxygen  9,  +  2 
hydrogen  and  oxygen,  — that  of  grape-sugar  is, 
carbon  12,  hydrogen  11,  oxygen  11,  +  3  hydrogen 
and  oxygen,  —  containing,  accordingly,  so  much 
more  of  combined  water.     Grape-sugar  contains 
about  7  per  cent,  more  of  component  water  than 
cane-sugar.    By  boiHng  with  diluted  sulphuric  acid, 
cane-sugar  is  converted  into  grape-sugar. 

The  three  varieties  of  sugar  differ  very  much  from 
one  another,  as  to  the  degree  of  their  solubility  in 
water:   cane-sugar  dissolves   in   one-third  of  its 
weight  of  cold  water,  and  in  any  quantity  of  boihng 
water ;  grape-sugar  Hkewise  dissolves  in  any  quan- 
ity  of  boiling  water,  but  requires  one  and  a-half 
times  its  weight  of  cold  water  for  its  solution;  and 
sugar  of  milk  requires  five  or  six  times  its  weight  of 
cold  water,  and  two  and  a-half  times  its  weight  of 
boiling  water,  to  dissolve  it. 

Grape-sugar  is  much  less  sweet  to  the  taste  than 
cane-sugar ;  and  its  syrup  is  not  nearly  so  viscid. 
Although  cane-sugar  is  so  easily  converted  mto 
grape-sugar,  and  although  the  formula  of  then: 
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composition  only  show  a  difference  in  the  number 
of  the  equivalents  of  component  water,  they  differ 
very  much  from  one  another  in  their  chemical  pro- 
perties.    The  strong  mineral  acids  immediately 
decompose  cane-sugar,  but  appear  to  have  little 
effect  on  grape-sugar.     On  the  other  hand,  the 
effect  of  alkahes,  although  little  on  cane  sugar,  is 
of  a  marked  and  decided  character  on  grape-sugar  : 
converting  it  into  dark-coloured  compounds.  Even 
when  vegetable  juices  containing  cane-sugar  are 
evaporated,  the  presence  of  organic  acids  in  such 
juices  causes  the  cane-sugar  to  be  more  or  less 
converted  into  grape-sugar;  and  then,  when  lime 
is  added,  to  clarify  the  juice,  the  action  of  the  lime 
is  to  produce  melassic  acid, — making  the  sugar  so 
far  dark  and  uncrystalHsable,  and  converting  it  in 
the  same  degree  into  molasses.    This  loss  has  to 
be  avoided,  by  carefully  neutralising  the  lime  with 
sulphuric  acid,  as  soon  as  it  has  answered  its  purpose 
of  clarifying  the  sugar. 

To  obtain  grape-sugar  from  starch,  one  part  of 
starch  is  boiled  with  four  parts  of  water,  acidulated 
with  sulphuric  acid  to  a  certain  minimum  or  maxi- 
mum degree,  for  thirty  or  forty  hours;  the  acid 
is  then  neutralised  with  chalk,  and  the  solution 
of  sugar  filtered  from  the  little  soluble  sulphate  of 
hme,  and  evaporated.  In  the  process,  the  starch 
combines  with  four  equivalents  of  water ;  so  that 
there  should  be  about  a  fifth  greater  weight  of 
sugar  obtained,  than  that  of  the  starch  employed. 
By  the  same  means,  grape-sugar  may  be  obtained 
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from  cane-sugar,  or  even  from  woody  fibre,  or  from 
the  third  variety  of  sugar — sugar  of  milk;  cane- 
sugar  requiring  three  equivalents  of  water ;  woody 
fibre,  six  equivalents;  and  sugar  of  milk,  two 
equivalents,  for  their  conversion.  The  same  result 
is  produced,  and  much  more  quickly,  by  adding  to 
starch,  infusion  of  malt, — containing  as  it  does, 
diastase,  so  often  mentioned  as  a  peculiar  substance, 
in  a  state  of  movement,  decomposition,  or  change ; 
the  result  being  probably  due  to  a  true  fermentation. 

The  third  variety  of  sugar,  the  sugar  of  milk,  has 
already  been  alluded  to.  Like  grape-sugar,  it  is 
susceptible  of  vinous  fermentation,  whether  con- 
verted in  the  first  instance  into  grape-sugar,  or  not. 

On  the  principle  of  being  crystaUisable,  and  there- 
fore as  far  as  possible  removed  from  the  influence  of 
organisation,  and,  as  nearly  as  may  be,  assimilated 
in  properties  to  those  of  inorganic  matter,  sugar 
might  be  supposed,  d  priori,  to  be  digested  with 
some  difficulty.    If  to  this,  the  prehminary  step  of 
reduction  to  a  weaker  sugar,  in  the  case  of  cane- 
sugar,  be  added,  the  reason  why  sugar  is  so  apt  to 
derange  and  over-task  the  digestion,  may  appear  to 
be  sufficiently  explained.     But  whether  this  be 
granted  or  not,  sugar  in  its  pure  state  is  by  no  means 
easily  digested;  although  it  is  probably  sufficiently 
easy  of  digestion,  when  diluted  and  mixed  with  the 
juices,  &c.,  of  the  plants  from  which  it  is  obtained. 
As  far  as  furnishing  a  supply  of  the  respiratory  car- 
bon, and  for  the  renewal  of  the  fatty  tissue,  sugar 
is  a  nutritious  article  of  food,  if  the  condition  of  its 
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being  digested  be  secured.  It  can  by  no  means^ 
however,  be  sufficient  to  sustain  existence,  without 
some  azotised  article  of  diet. 

It  is  a  doctrine  of  sufficient  dietetic  importance  to 
justify  repetition  again  and  again,  that,  witli  few 
exceptions,  the  digestion  and  assimilation  of  pure 
substances,  or  separated  vegetable  principles,  is  more 
difficult  than  that  of  these  same  principles,  when 
combined  with  other  vegetable  matters,  as  they  exist 
in  the  juices,  &c.,  of  plants,  or  when  less  altered  from 
the  state  in  which  they  exist  natui'ally.  Pure  sugar 
is  unquestionably  less  easily  digested  than  honey, 
this  than  whey  or  other  simple  and  natural  forms  of 
the  saccharine  principle,  this  than  the  uncrystallisable 
form  of  the  amylaceous  principle — starch. 

Even  in  the  case  of  starch,  simple  and  httle 
irritating  as  it  usually  is,  and  readily  enough  di- 
gested, the  weaker  form  of  arrow-root  is  certainly 
more  easily  digested  than  the  stronger  starch,  ob- 
tained from  wheat  flour;  and  even  arrow-root  is 
often  found  to  be  less  easily  digested,  by  people  of 
very  feeble  digestion,  than  the  farina  of  many  of  the 
grains,  in  which  the  starch  is  diluted  and  combined 
with  other  vegetable  principles.  Casein  and  butter, 
generally  sufficiently  digestible,  when  in  the  natural, 
weak,  and  mixed  state  of  milk,  are  with  much  more 
difficulty  assimilated  when  separated  from  it.  And 
yet,  even  butter,  although  a  fatty,  and  a  highly 
oleaginous  matter,  is  not  a  pure  oil,  but  consists  of 
certain  mixed  fatty  matters,  in  combination  with 
several  organic  acids  and  casein ;  and  butter  is,  pro- 
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bably  in  the  same  proportion  as  it  is  a  less  pure 
oleaginous  matter,  more  easily  digested  tlian  pure 
oil.  The  same  principle  holds  good  in  almost  every 
example  that  the  articles  of  diet  afford,  and  is  well 
worthy  of  being  held  to  be  of  much  practical  import- 
ance: for  instance,  the  separated  organic  acids  are  de- 
cidedly more  likely  to  derange  the  digestive  organs, 
than  the  same  acids  when  in  combination  with  other 
matters,  in  the  fruits,  &c.,  from  which  they  are  ob- 
tained. This  view  may  assist  in  the  explanation  of 
the  effect,  that  the  weak  form  of  the  oily  principle, 
alcohol,  has  upon  the  digestive  organs ;  and  it  may 
help  to  explain  the  long  observed  difference  between 
the  effect  on  the  assimilating  and  expending  organs 
of  the  body,  of  the  mixed  and  less  pure  forms  of 
alcohol,  as  existing  in  wine  and  beer,  and  that  of  the 
purer  and  stronger  alcohol,  obtained  from  these  by 
distillation,  and  used  as  brandy,  whiskey,  &c. 

Molasses  or  treacle,  the  uncrystaUisable  portion  of 
sugar,  contains  more  component  water,  and  is  more 
easily  digested,  than  sugar.  It  is  usually  somewhat 
laxative  in  its  effects ;  and  when  sufficiently  so,  this 
property  often  corrects  any  ill  effects  on  the  system 
it  might  otherwise  have.  It  is  still,  nevertheless, 
saccharine  matter,  and  is  still  apt  to  irritate  the 
digestive  organs,  and  by  so  much  to  interfere  with, 
and  derange  the  processes  of,  ultimate  assimilation. 

Honey  is  likewise  a  weak  form  of  sugar.  It  is, 
moreover,  a  compound  substance:  containing  aro- 
matics,  and  acids,  &c. ;  and  having  even  more  of  the 
laxative  property  than  treacle,  is  still  less  apt  than 
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treacle  to  interfere  with  the  assimilating  processes. 
It  is  probably  digested  more  easily^  when  only  im- 
perfectly freed  from  the  wax  of  the  comb^  than  when 
quite  pm'e.  In  most  cases,  the  more  aromatic  the 
honey,  the  more  easily  it  is  digested.  Honey  is 
said  to  consist  of  a  mixture  of  cane  and  grape  sugars, 
with  the  addition  of  mucilage,  wax,  and  essential  oil. 
It  is  probable,  that  this  comparatively  weak  form  of 
saccharine  matter,  rapidly  and  easily  undergoes  such 
chemical  changes,  as  leads  to  the  partial  conversion 
of  the  one  form  of  sugar  into  the  other.  Like  trea- 
cle, honey  often  acts  as  a  laxative,  and  to  a  greater 
degree.  But,  like  all  other  concentrated  forms  of 
saccharine  matter,  the  digestibility  of  honey  is  only 
a  comparative  question;  and  although  honey  may 
be  much  less  apt  to  derange  the  functions  of  assi- 
milation than  cane  sugar  or  treacle,  it  is  neverthe- 
less by  no  means  easily  digested,  when  the  stomach 
is  either  weakened,  or  otherwise  less  equal  to  its 
duties ;  and  should  always  be  used  cautiously  by  the 
dyspeptic,  if  used  at  all  by  them. 

The  cloying  effect  on  the  palate  and  appetite  of 
all  the  purer  forms  of  the  amylaceous  principle, 
showing  their  less  adaptability  to  the  influence  of 
the  sahva,  and  to  the  susceptibihty  of  the  mucous 
membrane,  is  a  primary  indication  of  their  compa- 
rative unsuitableness  for  staple  articles  of  food ;  an 
effect  which  is  diminished,  in  direct  proportion  as 
these  non-aizotised  articles  of  diet  are  in  a  less  crys- 
talhsable  form,  and  in  direct  proportion  as  they  are 
less  pure,  and  more  diluted  with  azotised  and  earthy 
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matters.    Even  the  different  forms  of  starcli  made 
use  of  as  food,  although,  useful  from  proving  so  little 
irritating  to  the  organs  of  assimilation  during  their 
passage  through  the  stomach  and  bowels —and  even 
so  little  irritating  in  some  cases,  where  they  prove  to 
be  in  a  great  degree  indigestible,  passing  through 
the  bowels  and  out  of  the  system  without  having 
undergone  any  appreciable  degree  of  change,— are 
not  to  be  considered  as  being  digestible  in  the  same 
proportion  as  they  prove  to  be  httle  ii-ritating,  nor  is 
their  occasioning  httle  or  no  sensible  inconvenience, 
or  dyspeptic  symptoms,  to  be  considered,  as  in  any 
degree  marking  their  suitableness  to  the  assimilating 
powers  of  the  digestive  organs,  or  their  capability  of 
being  converted  into  respiratory  carbon,  or  into  the 
adipose  tissue  of  the  system. 

I  cannot  help  beheving,  that  this  has  been  a 
frequent  source  of  error.    There  is  no  doubt,  that 
all  the  forms  of  the  amylaceous  principle,  if  capable 
of  being  digested,  are  largely  useful  to  the  economy, 
in  supplying  the  carbon  required  for  the  purposes 
of  respiration,-and  in  supplying  the  adipose  matter 
of  the  body,  which  is  essential  for  so  many  of  its 
wants  and  processes,  and  is  capable  besides  of  prov- 
ing a  reservoir  for  the  respiratory  carbon,  into  which 
it  may  at  any  time  be  converted,  to  meet  the  wants 
of  the  economy.    The  whole  question,  of  course, 
rests  on  the  non-azotised  articles  of  food  being 
digested ;  and  the  probabihties  of  this  are  less,  in  the 
same  proportion  as  they  are  pure,— unmixed  with 
the  azotised  articles  of  diet.    To  this,  in  the  case  of 
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the  saccharine  variety  of  the  amylaceous  principle, 
has  to  be  added  their  directly  irritating  effect  on 
the  primce  vice,  if  the  assimilating  functions  are  not 
equal  to  their  conversion  into  chyle. 

The  digestibility  of  sugar,  and  its  chance  of  irri- 
tating and  deranging  the  digestive  processes,  by  no 
means  cease  to  be  interesting  when  it  has  passed  the 
stomach,  or  even  when  it  has  partially  undergone 
what  has  been  called  the  second  stage  of  the  digestive 
process.  Saccharine  matter  is  still  apt  to  occasion 
irritation,  to  lead  to  the  secretion  of  an  abnormal 
quantity  of  acid  matter  from  the  stomach  and  bowels, 
to  rob  the  system  of  alkaline  matter  for  the  neutral- 
isation of  the  excessive  or  morbid  product,  and  thus 
to  derange  the  ultimate  processes  of  restoration  and 
waste  in  the  economy,  and  give  rise  to  various  forms 
of  disease. 

The  difficulty  with  which  sugar  is  assimilated,  is 
not  afiPected,  or  not  affected  materially,  by  mixing  it 
artificially  with  other  articles  of  food.  It  is  still  cane- 
sugar,  has  still  to  be  converted  into  the  weaker  form 
of  saccharine  matter  before  it  can  be  digested,  is  still 
crystalhsable,  and  is  still  a  pure  vegetable  substance, 
and  as  such  is  still  as  foreign  as  may  be  to  the  con- 
stitution of  the  animal  organism.  Although  honey 
is  so  much  more  easily  assimilated  than  cane-sugar, 
and  is  so  by  virtue  of  containing  a  larger  proportion 
of  combined  water,  this  water  is  in  a  state  of  che- 
mical union  ,  with  the  other  constituents,  and  cannot 
by  any  of  our  processes  be  separated  from  them, 
without  total  destruction  to  the  honey.     On  th^ 
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other  hand,  mix  and  dilute  sugar  as  we  may  with 
other  articles  of  food,  or  with  water,  the  sugar  is 
readily  separated  from  them  again,  and  reproduced 
in  its  pure  and  crystallised  form.  We  can  separate 
the  starch  from  the  fibrin  of  the  wheaten-flour,  and 
obtain  a  product,  which,  although  less  easily  assimi- 
lated than  flour,  is  likewise  less  likely  to  irritate  the 
stomach  and  bowels;  but  we  cannot  combine  the 
starch  and  the  vegetable  fibrin,  to  form  the  wheaten- 
flour  again.  In  the  natural  state,  the  vegetable  prin- 
ciples are  mixed  and  diluted  with  one  another  j  and 
are,  moreover,  diluted  and  weakened,  by  having  a 
larger  or  smaller  proportion  of  combined  water ;  and 
are  thus  in  a  state  to  be  more  easily  assimilated, 
than  they  are  found  to  be  in  the  purer  states,  in 
which  they  have  been  separated  by  means  of  art. 

Olive  oil,  so  much  used  in  continental  cookery,  is 
another  important  illustration  of  this  fact.  Although 
probably  only  inferior  to  fresh  butter  in  digestibility, 
when  compared  to  any  other  form  of  oleaginous  mat- 
ter, ohve  oil  is,  nevertheless,  too  much  used  in  foreign 
cookery,  to  render  their  dishes  as  easily  digested,  on 
the  whole,  as  our  own  are  found  to  be ;  notwithstand- 
ing their  admirable  concoctions,  and  reduction  of 
food  to  gravies  and  jeUies,  and  the  little  labour  of 
solution  left  for  the  gastric  secretions  to  perform. 

Vinegar,  another  form  of  the  crystalHsable  articles 
of  diet,  is  likewise  digested  with  difficulty,  and  apt  to 
derange  the  functions  of  assimilation,  and  so  far  to 
interrupt,  or  retard,  the  digestion  of  other  articles  of 
food,  or  to  disturb  the  ultimate  processes  of  expendi- 
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tare  and  restoration  in  the  economy ;  and  yet  there 
is  no  doubtj  that  the  less  pure  form  of  acetic  acid 
offered  in  the  vinegar  made  from  wine^  is  more  easily 
digested  in  itself,  and  is  less  apt  to  inconvenience  the 
economy  of  the  system,  than  the  purer  form  of  acetic 
acid  obtained  from  the  distillation  of  wood^  or  by  other 
means.    The  true  theory  of  the  conversion  of  wine  or 
beer,  or  rather  of  the  alcohol  contained  in  them,  into 
vinegar,  appears  to  be  that  of  a  slow  combustion  of 
the  alcohol,  either  by  means  of  the  ferment  contained 
in  those  liquids,  or,  in  the  case  of  pure  alcohol,  by  the 
addition  of  a  ferment,  or  substance  containing  azote, 
and  in  a  state  of  movement  or  change,  and  the  con- 
sequent addition  to  the  atomic  constitution  of  so 
much  more  oxygen.    The  effect  of  vinegar  upon  the 
digestive  organs,  is,   however,  infinitely  different 
under  different  circumstances.    In  the  case  of  the 
food  being  oleaginous,  to  an  important  degree,  there 
is  no  doubt  that  vinegar  promotes  its  digestion,  and 
to  a  very  considerable  extent ;  and  under  such  cir- 
cumstances is  desirably  made  use  of.    And  again,  in 
the  case  of  the  food  being  of  putrescent  character, 
there  is  equaUy  little  doubt  that  vinegar  answers  an 
important  purpose,  by  virtue  of  its  action  as  an  anti- 
septic, in  diminishing  or  averting  danger  to  the  eco- 
nomy ;  although,  possibly,  by  no  means  to  the  extent, 
that  this  important  purpose  is  answered  by  citric  acid. 

Of  the  condiments  generally,  to  which  class 
vinegar  may  very  fairly  be  considered  to  belong,  salt 
IS  the  most  important,  and  indeed  essential,  to  the 
economy.    By  virtue  of  its  chlorine,  this  important 
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substance  largely  promotes  the  functions  of  tlie 
stomach  and  bowels  in  assimilating  the  food;  by 
virtue  of  its  soda,  it  greatly  subserves  the  uses  of  the 
bile  in  the  economy;  and  in  every  way,  its  action,— 
whether  by  means  of  its  separated  constituents,  or  m 
its  combined  state,  serving  probably  to  maintain  the 
blood  in  its  singularly  compound  and  yet  homo- 
geneous condition,— is  shown  to  be  great,  on  all  the 
functions  and  conditions  of  the  body.    There  can  be 
no  question,  however,  that  even  salt  may  be  too 
much  or  too  Httle  used  in  the  food :  that  in  the  one 
case,  the  tissues  and  the  expending  organs  are  too 
much  stimulated;  in  the  other  case,  the  system  is 
unduly,  and  not  without  serious  risk,  deprived  of  that 
agent,  by  which  so  large  a  share  is  performed  in  the 
nutrition  of  the  body ;  and  which  in  itself,  by  its 
ultimate  elimination  from  the  body  in  the  several 
excretions,  probably  serves  to  keep  up  the  action  of 
the  excreting  organs,  and  promotes  the  disintegra- 
tion and  throwing  oflP  of  the  effete  matters,  no  longer 
fitted  for  the  purposes  of  the  economy,  and  which 
could  not  be  retained  without  injury.    The  less 
readily  assimilated  the  articles  may  be,  and  the 
less  of  sahne  matter  contained  in  them,  the  more 
essential  is  salt  as  a  part  of  the  diet ;  and  hence  the 
oleaginous  articles  of  food,  and  the  purer  forms  of 
the  amylaceous  principle,  when  largely  used  as  the 
means  of  nutrition,  require  usually  more  salt  to 
be  eaten  with  them,  than  the  more  ordinary  and 
less  pure  forms  of  vegetable  or  even  animal  diet. 
And  yet  animal  diet  of  any  kind,  probably  from  its 
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putrescent  tendency^  if  not  mixed  with  vegetable  food 
in  sufficient  proportion^  is  found  to  require  a  large 
mixture  of  salt  with  it,  for  the  maintenance  of  health 
and  strength. 

The  various  spices  are  more  or  less  important  to 
the  food  of  man,  in  proportion  to  the  circumstances 
in  which  he  is  placed.    They  seem  to  be  more  im- 
portant in  warm  climates,  or  under  circumstances 
calculated  to  relax  and  depress  the  powers  of  the 
system.    They  all  depend  for  their  effects  on  the 
presence  of  pecuhar  essential  and  volatile  oils,  which 
differ  fi-om  other  essential  oils,  as  oil  of  turpentine, 
in  containing  a  small  proportion  of  oxygen.  The 
plants  which  yield  these  stimulating  additions  to  our 
articles  of  food,  are  all  the  growth  of  tropical  coun- 
tries.    The  spices  are  conveniently  divided  into 
those  which  are  simply  hot  and  acrid,  and  those 
which  have  a  sweet  and  aromatic  flavour  besides. 
The  simply  acrid  spices  are  probably  less  apt  to 
derange  the  economy  than  the  aromatic  spices. 
Common  pepper,  the  seed  of  the  Piper  nigrum,  and 
cayenne  pepper,  the  pod  of  a  species  of  Capsicum,  are 
the  principal  examples  of  the  simple  or  merely  acrid 
spices  used  in  this  country.    The  other  spices  are 
probably  more  likely  to  agree,  as  they  have  less 
sweetness  and  aroma,  in  addition  to  the  acridity. 
They  are  aQ,  no  doubt,  valuable  as  well  as  palatable 
additions  to  the  articles  of  food,  promoting  digestion 
directly  by  their  action  as  stimulants,  and  indirectly 
by  ministering  to  the  palate.    They  are,  however, 
on  this  account  hable  to  be  too  much  made  use  of, 
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and  are,  beyond  question,  used  unduly ;  and  more 
especially  in  cold  and  dry  districts,  in  which  the  risk 
of  over  stimulating  the  system  is  greater,  than  in  hot 
or  humid,  and  therefore  relaxing  localities.  These, 
and  all  stimulants,  excite  for  a  time:  rousing  the 
organs  into  greater  activity,  increasing  the  amount  of 
the   secretions,  and  temporarily  augmenting  the 
organic  powers,  and  especially  those  of  the  stomach. 
But  languor  and  exhaustion  are  almost  sure  to  follow 
even  a  single  instance  of  their  immoderate  use;  and 
taken  habitually,  they  are  certain  to  produce,  in- 
directly, debility,  and  weakened  action  of  the  several 
functions,— particularly,  and  usually  in  the  first  place, 
of  those  of  the  stomach.     They  should  be  used, 
therefore,  with  much  moderation.    Exciting,  in  the 
first  instance,  the  action  of  the  stomach,  and  tempo- 
rarily increasing  its  powers,  their  ultimate  efi'ect  is 
to  weaken  and  impair  its  functions. 

Carraway  seeds,  obtained  from  the  Carum  carui, 
perhaps  deserve  to  be  pointedly  mentioned,  on 
account  of  their  grateful  effect  on  many  dyspeptic 
stomachs.  They  are  probably  little  liable  to  abuse, 
and  form  a  palatable  and  not  unwholesome  addition 
to  the  invahd's  bread  or  biscuit. 

The  use  of  spices  and  condiments,  however,  of  all 
kinds,  salt  alone  excepted,  should  be  moderate  and 
careful.  The  more  deranged  the  processes  of  assimi- 
lation, the  greater  the  morbid  sensitiveness  of  the 
stomach,  the  more  acrid  and  morbid  the  gastric 
secretions,  the  more  likely  are  all  the  carminatives 
to  be  injurious.    In  the  atonic  state  of  the  digestive 
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organs,  whether  engendered  by  hot  climates  or  other- 
wise, their  use  is,  no  doubt,  of  some  occasional 
service ;  but  they  are  apt  in  the  end  to  add  to  the 
evil,  by  leaving  additional  real  debility  as  a  conse- 
quence of  the  artificial  stimulation,  and  should  be 
made  use  of  accordingly  with  as  much  moderation  as 
may  be. 

Pickles  are  liable  to  whatever  objections  may  be  com- 
bined under  the  several  heads  of  vegetables,  vinegar, 
and  spices.  They  may  be  sometimes  needful  stimu- 
lants, and  valuable  antiseptics;  they  are  more  usually 
provocatives  to  appetite,  and  unwisely  stimulating  to 
the  digestive  organs ;  probably  often  occasioning  the 
formation  of  an  imperfectly  assimilated  chyme, 
causing  the  ingesta  to  be  propelled  in  a  somewhat 
crude  state  into  the  bowels,  and  eventually  deranging 
the  ultimate  assimilation,  although  possibly  facili- 
tating the  primary  processes  of  digestion. 

Unless  for  the  sake  of  completeness,  the  seasoning 
herbs  might  seem  to  be  ahnost  unnecessarily  men- 
tioned. Used,  in  general,  in  too  smaU  a  quantity,  to 
make  their  digestion  a  matter  of  much  importance,— 
containing,  moreover,  sufficient  of  the  aromatic  prin- 
ciple to  secure  their  own  assimilation,  in  most  cases,— 
and  yet  being  too  weakly  acrid  and  aromatic  to  have 
much  stimulating  eifect,— they  need  seldom  be  for- 
bidden in  the  broth,  soup,  or  pottage,  prepared  for 
invalids,  and  are  not  in  themselves  for  other  reasons 
objectionable.  Parsley,  horse-radish,  the  three 
species  of  mint,  thyme,  sage,  marjoram,  balm,  &c., 
the  more  important,  and  more  commonly  used  of 
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these  herbs,  are  all,  in  themselves,  in  most  cases, 
sufficiently  unobjectionable,  unless  in  cases  of  idiosyn- 
crasy.   If  mixed  with  less  digestible  substances,  as 
in  the  case  of  all  the  various  forms  of  what  cooks  are 
pleased  to  call  stuffing,  they  are  to  be  forbidden  to 
invalids  and  dyspeptics,  as  interfering  with  the  di- 
gestion of  other  viands,  in  an  important  degree. 
Some  of  these  are  probably  too  much  neglected  m 
these  days;  and  perhaps  especially  parsley,  balm, 
and  the  mints  ^-affording,  as  they  may  often  do, 
grateful,  and  not  seldom  very  useful  beverages  to 
invalids,— and  at  all  events  affording  a  palatable 
medium,  by  which  a  large  amount  of  diluent  matter 
may,  under  some  circumstances,  be  introduced  into 
the  system,  with  much  advantage. 

1_  Tea.  2.  Coffee.  3.  Cocoa. 

"We  shaU  never,  certainly,"  writes  Professor 
Liebig,  "be  able  to  discover  how  men  were  led  to 
the  use  of  the  hot  infusion  of  the  leaves  of  a  certam 
shrub  (tea),  or  of  a  decoction  of  certain  roasted 
seeds  (coffee).     Some  cause  there  must  be,  which 
would  explain  how  the  practice  has  become  a  ne- 
cessary of  life  to  whole  nations.    But  it  is  surely 
still  more  remarkable,  that  the  beneficial  effects  of 
both  plants  on  the  health  must  be  ascribed  to  one 
and  the  same  substance,  the  presence  of  which  m 
two   vegetables,    belonging    to   different  natural 
families,  and  the  produce  of  different  quarters  of  the 
globe,  could  hardly  have  presented  itself  to  the 
boldest  imagination.     Yet  recent  researches  have 
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shown,  in  such  a  manner  as  to  exclude  all  doubt, 
that  caffeine,  the  pecuhar  principle  of  coffee,  and 
theine,  that  of  tea,  are,  in  all  respects,  identical. 

"Without  entering  minutely  into  the  medicinal 
action  of  caffeine  (theine),  it  will  surely  appear  a 
most  striking  fact,  even  if  we  were  to  deny  its 
influence  on  the  process  of  secretion,  that  this  sub- 
stance, with  the  addition  of  oxygen  and  the  elements 
of  water,  can  yield  taurine,  the  nitrogenised  com- 
pound peculiar  to  bile : 

1  at.  caflFeine  or  theine  .       =     C  g,  N     H  5,  0 
9  at.  water       .       .       .    =  H  g,  0  g. 

9  at.  oxygen        .       .        =  0  9. 

C  g,  N  2,  H      0  20-  = 
=  2  at.  taurine       .       .       .  =  2  (C  4,  N  H  „      0  ^q)." 

After  endeavouring  to  show,  in  the  same  way,  that 
"The  addition  of  the  elements  of  water  and  of  a 
certain  quantity  of  oxygen  to  the  elements  of  theo- 
bromine, the  characteristic  principle  of  the  cacao 
bean  (Theobroma  cacao),  yields  the  elements  of 
taurine  and  urea,  of  taurine,  carbonic  acid,  and 
ammonia,  or  of  taurine  and  uric  acid,"  he  goes  on 
to  say :  "  To  see  how  the  action  of  caffeine,  theo- 
bromine, &c.,  may  be  explained,  we  must  call  to 
mind  that  the  chief  constituent  of  the  bile  contains 
only  3-8  per  cent,  of  nitrogen,  of  which  only  the 
half,  or  1-9  per  cent.,  belongs  to  the  taurine. 

"Bile  contains,  in  its  natural  state,  water  and 
sohd  matter,  in  the  proportion  of  90  parts  by 
weight  of  the  former  to  10  of  the  latter.  If  we 
suppose  these  10  parts  by  weight  of  solid  matter  to 
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be  choleic  acid,  with  3-87  per  cent,  of  nitrogen,  then 
100  parts  of  fresh  bile  wiU  contain  0-171  parts  of 
nitrogen  in  the  shape  of  tanrine.  Now  this  quantity 
is  contained  in  0*6  parts  of  caffeine;  or  ^T^ths 
grains  of  caffeine  can  give  to  an  ounce  of  bile  the 
nitrogen  it  contains  in  the  form  of  taurine.    If  an 
infusion  of  tea  contain  no  more  than  the  -^th  of 
a  grain  of  caffeine,  still,  if  it  contribute  in  point 
of  fact  to  the  formation  of  bile,  the  action,  even  of 
such  a  quantity,  cannot  be  looked  upon  as  a  nulHty. 
Neither  can  it  be  denied  that  in  the  case  of  an 
excess  of  non-azotised  food,  and  a  deficiency  of 
motion,  which  is  required  to  cause  the  change  of 
matter  in  the  tissues,  and  thus  to  yield  the  nitro- 
genised  product  which  enters  into  the  composition 
of  the  bile ;  that  in  such  a  condition,  the  health 
may  be  benefited  by  the  use  of  compounds  which 
are  capable  of  supplying  the  place  of  the  nitrogenised 
product  produced  in  the  healthy  state  of  the  body, 
and  essential  to  the  production  of  an  important 
element  of  respiration." — {Op.  Citat.) 

This  may  be  an  ingenious  attempt  to  adapt  an 
atomic  chemical  theory  to  a  physiological  process, 
and  notHng  more ;  and  yet  it  serves  to  mark  the 
admitted  importance  of  these  great  articles  of  modern 
consumption  in  the  question  of  diet,  and  enables  us 
to  enter  into  the  consideration  of  them  with  consider- 
able advantage.    The  essential  principles  of  these 
three  vegetable  substances  being  shown  to  be  so 
much  alike  in  chemical  composition,  and  to  be 
azotised  to  such  a  degree,  their  action  on  the  system 


TEA. 


239 


might  be,  to  some  degree,  inferred  to  be  similar,  and 
their  stimulating  and  narcotic  effects  might  likewise 
be  to  some  extent  rendered  probable. 

In  speaking  of  the  effects  of  any  of  these  forms 
of  the  azotised  vegetable  principle  on  the  system, 
those  of  the  sugar,  and  of  the  warm  or  hot  water, 
commonly  mixed  with  them,  must  be  taken  into 
the  account,  or  their  possible  influence  be  removed. 
The  tendency  of  sugar  to  derange  the  digestive 
processes,  by  the  difficulty  with  which  it  may  be 
assimilable,  should  be  borne  in  mind,  and  made 
to  bear  its  due  share  of  any  derangement  by  which 
the  use  of  any  of  these  different  beverages  may  be 
followed ;  and  it  need  hardly  be  said,  how  often  the 
dyspeptic  finds  the  great  use  of  discontinuing  the 
consumption  of  sugar  in  his  tea  or  coffee,  and  finds 
these  beverages  no  longer  causes  of  discomfort,  but 
grateful  auxiliaries  to  his  digestive  processes,  when 
they  had  previously  and  invariably  added  much  to 
his  protoeiform  and  compHcated  ailments.  The  effect 
of  the  hot  liquid,  in  which  these  peculiar  vegetable 
principles  are  commonly  taken,  likewise  deserves  to 
be  separately  and  deliberately  considered.  Some 
several  years  ago,  it  became  somehow  the  fashion  for 
dyspeptics  to  drive  off  the  fit  of  indigestion  by  copious 
draughts  of  hot  water.  In  the  course  of  months,  rehef 
was  no  longer  afforded ;  the  disease  became  worse ; 
and  in  a  few  instances,  terminated  in  very  serious 
derangement  of  the  digestive  processes.    In  nearly 
all  cases,  the  functions  of  the  stomach  were  essen- 
tially enfeebled  j  rendering  necessary  to  the  common 

M  a 


240 


TEA. 


comfort  of  the  sufferer,  and  to  the  hope  of  his 
recovery,  a  protracted  and  exclusive  use  of  the 
plainest  and  least  irritating  forms  of  food.  The 
temperature  at  which  these  beverages  are  taken,  is 
then  an  important  matter,  in  the  question  of  their 
utility  and  wholesomeness  ;  and  the  more  important, 
if  the  digestive  organs  are  less  strong,  their  functions 
more  easily  deranged,  their  tissues  more  easily 
irritated,  and  more  readily  enfeebled.  Supposing 
that,  when  there  is  reason  to  suspect  that  the  sugar 
produces  dyspeptic  symptoms,  its  use  is  discontinued, 
— and  supposing  that  these  beverages  are  never  used 
very  hot,  and  in  some  extreme  cases  are  made  use  of 
only  cold,  or  not  far  removed  from  cold, — their  action 
is  that  of  a  stimulant  and  narcotic ;  acting  hke  small 
doses  of  the  stronger  narcotics,  in  soothing  the 
system  generally,  and  the  secreting  tissues  in  par- 
ticular; while  the  intellectual  and  perceptive  faculties 
are  stimulated  and  excited,  in  a  degree  that  corres- 
ponds, other  things  being  equal,  to  the  dose  of  the 
agent. 

The  tea  shrub,  the  Thea  of  botanists,  is  said  to  be 
peculiar  to  a  tract  of  country  on  the  eastern  side  of 
the  Chinese  empire,  between  the  30th  and  33rd 
degree  of  north  latitude.  It  appears  that  the  plant 
requires  much  attention,— that  it  is  raised  from  the 
seed,— that  it  is  found  to  yield  leaves  of  the  required 
quality,  only  during  certain  years  of  its  growth,— 
that  the  leaves  are  gathered  at  certain  periods  of  the 
year,— that  the  gathering,  rolhng  up,  and  drying, 
require  to  be  performed  with  much  care,  and  at  the 
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expense  of  much  time  and  labour.  The  leaves  yield 
from  1  to  6  per  cent,  of  theine,  according  to  their 
quality.  Besides  the  theine,  the  leaves  contain  14  or 
15  per  cent,  of  casein, — and  are  therefore  nutritious 
when  eaten,  as  they  are  said  to  be  by  some  oriental 
nations. 

Besides  theine  and  casein,  tea-leaves  contain  a 

small  proportion  of  astringent  matter  (galHc  acid),  

and,  of  course,  a  large  proportion  of  inert  and  insoluble 
woody  fibre.  It  is  a  curious  fact,  that  when  the 
leaves  have  been  exhausted  of  all  the  matters  capable 
of  extraction  by  water,  by  repeated  infusion,  they 
yield  nearly  as  large  a  proportion  of  matter  to  alco- 
hol, from  which  it  is  readily  given  Up  again  to  boil- 
ing water, — the  liquid  tasting  and  smelling  strongly 
of  tea.  The  expense  of  the  alcohol,  and  the  trouble 
of  again  separating  it  from  the  aqueous  infusion, 
prevent  this  from  being  more  than  a  barren  fact. 
Green  tea  usually  contains  more  astringent  matter 
than  black  tea,  as  well  as  more  of  the  peculiar  nar- 
cotic principle,  on  which  the  properties  depend. 

According  to  the  interesting  account  given  by  Dr. 
F.  J.  F.  Meyen  in  his  « Outlines  of  the  Geography 
of  Plants,^'  so  ably  translated  and  pubhshed  for 
the  Ray  Society,*  -The  leaves  of  the  tea-plant, 
when  freshly  plucked,  have  nothing  of  the  odour 

*  Outlines  of  the  Geography  of  Plants  :  with  Particular  Enquiries 
concerning  the  Native  Country,  the  Culture,  and  the  Uses,  of  the 
^rmcipax  Cultivated  Plants  on  which  the  Prosperity  of  Nations  is 
,       •  J-      Meyen,  Ph.D,  M.D.,  late  Extraordinary  Pro- 

tessor  of  Botany  in  the  University  of  Berlm,  &c.  Translated  by 
Margaret  Johnston. 


242  TEA. 

and  flavour  of  the  dried  leaves :  they  have  neither 
a  sharp,  nor  an  aromatic,  nor  a  bitter  taste.  The 
properties  which  they  afterwards  shew  as  prepared 
tea,  and  for  which  they  are  so  highly  prized,  viz., 
the  pleasant  taste  and  delightful  odour,  are  the 
effects  of  the  roasting  by  which  the  leaves  are  dried. 
We  need  wonder  the  less  at  this,  as  it  is  the  same 
with  coffee.    Every  one  knows  that  unroasted  coffee 
possesses  nothing  of  the  pleasant  aroma  and  ethereal 
odour,  which  are  proper  to  it  after  being  roasted. 
The  tea-leaves  are  dried  upon  great  iron  plates, 
which  are  excessively  heated,  and  in  large  flat  iron 
pans,  the  sides  of  which  are  somewhat  slanted.  The 
leaves  are  first  made  to  shiivel  up  in  these  pans  by 
being  constantly  stirred  with  a  gentle  heat,  and  are 
then  gradually  dried  by  keeping  up  the  heat.  After 
this,  the  hot  leaves  are  turned  out  upon  mats,  and 
rubbed  with  the  palms  of  the  hands  j  after  having 
cooled,  they  are  again  put  in  the  pans  and  again 
roasted,  untH  the  tea  is  perfectly  dried,  which  is 
done  by  repeating  this  operation  from  four  to  six 
times."    The  leaves  are  said,  by  the  same  authority, 
to  lose  so  much  weight  in  this  process,  that  "  tliree 
pounds  of  fresh  leaves  produce  only  one  pound  of 
dry  tea.    The  differences  in  the  colour,  shape,  and 
pubescence  of  the  dried  tea-leaves,  at  first  induced 
botanists  to  think  that  the  green  and  black  teas 
were  prepared  from  different  species ;  this,  however, 
is  not  the  case,  but  both  kinds  of  tea  can  be  made 
from  the  leaves  of  the  same  plant,  as  Abel  learned 
during  the  journey  of  Lord  Amherst.    But  when 
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once  prepared,  the  tea,  as  Mr.  Reeves  also  mentions, 
cannot  well  be  changed  3  at  least,  black  tea  can- 
not be  made  into  green  tea,  though  the  green  may 
be  changed,  imperfectly  at  least,  into  black."  In 
another  place.  Dr.  Meyen  says, — "  The  green  tea  is 
prepared  in  the  manner  I  have  already  stated;  the 
black,  on  the  contrary,  is  made  in  what  is  called  the 
moist  way.  The  fresh  leaves  are  laid  on  large  sieves, 
and  these  are  placed  over  boiling  water,  so  that  the 
leaves  are  fermented,  and  strongly  infused  by  the 
hot  steam.  After  this,  the  leaves  are  dried  on  iron 
frames,  in  the  manner  previously  described."  Such 
fermentation,  and  a  consequent  modification  of  the 
chemical  constitution,  in  addition  to  a  greater  loss  of 
the  volatile  constituents  from  their  solubihty  in  the 
steam,  than  would  be  sustained  from  exposure  to  dry 
heat  alone,  may  serve  to  explain  fully  the  different 
effects  on  the  system  of  black  and  green  tea. 

Tea  acts  on  the  system  as  a  stimulus  or  a  sedative, 
according  to  the  strength  of  the  infusion  that  is 
taken.  When  taken  in  smaller  quantity,  its  effect  is, 
in  general,  simply,  and  in  a  small  degree,  sedative, 
even  in  the  first  instance  ;  when  used  in  larger 
quantity,  its  primary  action  is  decidedly  that  of  a 
stimulus.  Its  well-known  effect  of  inducing  wake- 
fulness illustrates  this.  To  many  people,  when  taken 
late  in  the  evening, — and  in  some,  when  taken 
strong,  at  almost  any  time, — it  produces  a  very 
sensible  degree  of  stimulation,  and  a  state  of  sleep- 
less excitability.  Students  and  others,  who  devote 
to  their  pursuits  the  hours  that  Nature  prescribes  for 
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sleep,  are  well  known  to  use  and  abuse  this  peculiar 
effect  of  tea.  Besides  inducing  vigilium,  tea  seems 
to  sharpen  the  mental  faculties, — and  perhaps,  in  an 
especial  degree,  that  of  the  imagination : — 

"  The  Muse's  friend,  tea  does  our  fancy  aid  ; 
Repress  those  vapours  which  the  head  invade  ; 
And  keep  that  palace  of  the  soul  serene." 

Waller. 

Green  tea  has,  speaking  generally,  more  stimu- 
lating ;  black  tea,  more  sedative  properties.  The 
stimidating  effects  are,  however,  always  and  ne- 
cessarily followed  by  sedative  effects, — ^which  may 
amount,  in  extreme  cases,  to  depression,  or  even 
to  a  degree  of  narcotism ;  and,  in  most  cases,  it  acts 
as  a  narcotic  on  the  organs  of  excretion,  produc- 
ing more  or  less  visceral  torpidity  and  sluggishness. 
To  the  man  who  has  a  sufficiency  of  nourishing  and 
wholesome  food,  the  use  of  tea,  in  moderate  quanti- 
ties, and  at  proper  times,  cannot  be  said  to  be  ever 
followed  by  unpleasant   or  unsatisfactory  conse- 
quences.   If  taken  in  excessive  quantities,  tea  be- 
comes decidedly  debihtating  to  the  nervous  system ; 
affecting  it  in  much  the  same  way  as  any  other  sti- 
mulant and  narcotic.    But  although  tea,  when  used 
in  moderation,  is  serviceable  to  the  individual  who 
takes  a  sufficient  quantity  of  nutritious  food,  un- 
questionably serving  some  important  purpose  in 
completing  and  perfecting  the  last  stages  of  diges- 
tion; and  although,  under  such  ckcumstances,  the 
use  of  tea  is  not  injurious;  this  is  by  no  means  the 
case  when  the  ahment  that  is  taken  is  deficient  in 
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quantity,  or  of  too  poor  a  quality.  Under  such  cir- 
cumstances, tea  acts  on  the  nervous  system  to  a  de- 
gree, that  is  often  productive  of  disorder,  and  which 
probably  sometimes  leads  to  disease.  The  extent  to 
which  tea  is  often  made  use  of  by  the  lower  orders 
of  people,  under  these  very  circumstances,  is  a  fre- 
quent and  important  cause  of  ailment  and  injury. 
With  many,  it  constitutes  an  invariable  and  im- 
portant part  of  every  meal,  and  does  a  proportional 
amount  of  harm, — enervating  and  deranging  the 
digestive  functions,  and  the  general  powers  of  the 
system.  It  were  a  vain  task  to  try  to  induce  such 
to  forego  the  use  of  that,  which  seems  to  them  to 
be  necessary  to  keep  them  alive.  Perhaps  the  best 
thing  that  can  be  done  is,  to  induce  them  to  mix 
the  infusion  with  equal  quantities  of  milk,  which 
answers  the  double  purpose  of  affording  a  consider- 
able amount  of  nourishment,  and  of  protecting  the 
system,  in  some  degree,  from  the  deleterious  influ- 
ence of  the  tea. 

Green  tea,  although  said  to  be  used  almost  exclu- 
sively in  some  countries,  is  found  to  be  much  too 
narcotic  and  stimulating  for  general  and  exclusive 
use  in  this  country ;  and  is  necessarily  forbidden  to 
most  invalids,  from  its  evidently  enervating  effects. 

The  effect  of  tea  on  the  second  stage  of  digestion, 
and  probably  on  the  secretion  of  the  bile,  points  out 
and  explains  its  value,  when  taken  about  three  or 
four  hours  after  the  principal  meal  of  the  day  and 
illustrates  the  well-known  anxiety  of  the  dyspeptic 
for  tea-time,  and  the  comparative  comfort  he  enjoys 
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after  this  beverage,  wMcli  is  aptly  said  to  cheer  but 
not  inebriate.  Taken  at  the  same  time  as  a  heavy- 
meal  of  food,  or  such  a  meal  as  contains  a  large  pro- 
portion of  the  day's  ahmentary  supply,  tea  may  prove 
to  be  too  much  of  a  diluent,  or  too  directly  narcotic ; 
and,  in  some  cases,  may  rather  retard  the  primary 
digestion  than  otherwise.  This,  however,  depends 
1  very  much  on  the  quantity  and  the  strength  of  the 
infusion  made  use  of. 

Coffee,  the  seed  of  a  by  no  means  large  tree, — 
the  seed  having  a  dense  membranous  envelope, 
and  being  inclosed  in  a  berry, — is  now  an  impor- 
tant produce  of  both  hemispheres ;  although  intro- 
duced into  the  West  Indies  httle  more  than  a 
century  ago,  —  having  been,  perhaps,  previous  to 
that  time,  the  exclusive  growth  of  Arabia  and  of 
Persia,  in  which  latter  country  it  was  probably 
indigenous.    It  is  said  to  contain,  besides  caffeine, 
gum,  bitter  extract,  gaUic  acid,  and  a  large  remainder 
of  insoluble  woody  fibre.    The  berry,  of  a  red  colour, 
something  hke  a  cherry,  and  with  a  glutinous  and 
insipid  pulp,  incloses  two  hard  seeds ;  each  of  which 
has  a  flat  side,  to  correspond  with  that  of  the  other, 
and  placed  towards  it.    When  roasted,  coffee  is  found 
to  undergo  an  important  change  in  its  composition ; 
the  most  remarkable  feature  of  which  is,  the  formation 
or  development  of  a  fragrant  and  aromatic  principle. 
Before  this  alteration,  coffee  seems  to  be  improveable 
almost  indefinitely  by  being  kept  .;  afterwards,  it 
rapidly  loses  its  properties,  and  cannot  be  used  too 
soon. 
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Whether  the  roasted  seeds  be  used  in  infusion  or 
decoction,  coffee  is  more  nutritious  than  tea.  It  is, 
however,  more  difficult  of  digestion.  Whether  owing 
to  the  tannin,  which  the  roasted  coffee  is  said  to 
contain,  or  to  the  aromatic  oil,  or  the  mucilage,  or 
the  bitter  extract,  or  to  the  combination  of  these 
different  constituents,  coffee  deranges  considerably 
the  stomachs  of  some  people,— and  is  usually  some- 
what difficult  of  digestion  to  invalids,  and  to  those 
who  are  more  seriously  dyspeptic.  It  is  probable 
that  this  is  not  referable  to  the  aromatic  principle, 
as  the  best  coffee,  which  contains  more  aroma,  is 
less  likely  to  disagree  than  the  commoner  sorts. 
The  infusion  is  usually  less  apt  to  disagree  than  the 
decoction,  unless  the  latter  have  been  most  carefully 
clarified ;  and  then  the  extra  cooking  may  more  than 
compensate  for  the  larger  proportion  of  mucilage, 
&c.,  contained  in  the  decoction.  The  consequence 
of  coffee  proving  to  be  difficult  of  digestion,  is  rather 
to  produce  considerable  acidity,  and  any  derangement 
that  may  in  time  result  from  this,  than  to  give  rise 
to  any  other  marked  dyspeptic  symptom.  Supposing 
that  coffee  does  not  disagree,  which  in  the  healthy 
and  strong  it  seldom  does,  it  is  a  peculiar  and 
decided  stimulus,  quickening  the  circulation,  pro- 
moting the  secretions  and  excretions,  very  perceptibly 
warming  the  system,  and  elevating  the  spirits.  Its 
effect  on  the  spirits  is  better  known  and  appreciated 
among  the  Mahometans,  and  such  people  as  are  more 
or  less  strictly  debarred,  by  their  religion  or  their 
laws,  from  using  the  more  direct  alcohohc  stimulants ; 
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and  is  accordingly  much  used  by  them,  with  imme- 
diate view  to  its  stimulating  effects.    Its  peculiarly 
warming  effects  are,  at  least,  equally  important  and 
valuable.  These  effects  are  remarkably  durable.  Dr. 
Rush  was  probably  the  first  to  notice  this  particu- 
larly.   In  his  "  Inquiry  into  the  Effects  of  Ardent 
Spirits,"  he  says  that  he  once  knew  a  country  phy- 
sician, who  made  a  practice  of  drinking  a  pint  of 
strong  coffee  previous  to  long-continued  exposure  to 
cold,  and  found  it  more  cordial  to  him  than  spirits 
in  any  form.    Perhaps,  in  some  degree,  on  the  same 
principle  that  alcohol,  in  its  different  forms,  proves 
less  directly  stimulating,  when  taken  along  with  a 
considerable  quantity  of  nutrimentary  matter,  coffee 
may  be  more  permanently  stimulating  in  proportion 
to  its  nutritive  qualities.    However  this  may  be,  the 
warming  effects  of  coffee  are  very  considerable ;  and 
it  is  often  most  usefully  taken  either  before  or  after 
continued  exposure  to  cold,  as  in  traveUing.  Without 
encroaching  upon  another  and  distinct  department 
of  this  chapter,  the  practice — ^probably  still  a  com- 
mon one — of  "taking  a  dram"  of  some  kind  of 
spirits  before  exposure  to  cold,  may  be  adverted  to. 
It  is  a  practice  that  is  at  once  foolish  and  dangerous. 
The  stimulating  effect  of  the  spirits  soon  goes  off, 
and  is  followed  by  a  degree  of  languor  proportioned 
to  the  amount  of  stimulation.     This  is  the  state  in 
which  the  body  is  most  easily  chilled,  and  the  secre- 
tion of  the  skin  most  easily  checked, — in  which  an 
individual  is  most  liable  "to  take  cold;"  and,  if 
exposed  to  the  depressing  influence  of  cold  under  such 
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circumstances — after  the  stimulating  effects  have  sub- 
sided,— the  chances  are  very  strongly  in  favour  of 
the  system  suffering  from  it.  Spirits  ought  not  to 
be  taken  before  such  exposure ;  unless  the  person  is  to 
be  so  exposed  only  for  a  very  short  time,  or  unless  the 
dose  is  to  be  repeated  as  often  as  the  effects  of  the 
previous  dose  begin  to  subside.  Coffee  is  little  liable 
to  this  objection:  its  stimulating  effects  are  much 
more  lasting ;  and  its  warming  effects  seem  to  me  to 
be  even  greater;  and  the  subsequent  languor  is 
certainly  less. 

Supposing  that  the  powers  of  the  digestive  organs, 
are  adequate  to  its  complete  assimilation,  coffee,  from 
being  much  more  nutritious,  and  more  decidedly 
restorative  to  the  system,  forms  a  better  addition  to 
other  articles  of  food  that  are  taken  at  breakfast, 
than  tea.  If  its  ready  digestibihty  be  suspected,  the 
question  of  its  being  mixed  with  sugar,  and  the  known 
difficulty  with  which  sugar  is  digested,  should  be  con- 
sidered, before  coffee  is  pronounced  to  be  unsuitedto 
the  individual.  The  addition  of  milk  to  coffee  adds 
much  to  its  nutritiousness,  diminishes  in  some  degree 
its  directly  stimulating  effects,  and  seldom  makes  its 
digestion  more  difficult. 

There  are  probably  few  things  for  which  we  ought, 
as  regards  the  means  of  health,  to  be  more  grateftd 
to  Providence,  than  for  the  introduction  of  tea  and 
coffee.  As  civilisation  advances,  the  man  of  wealth 
and  rank  uses  personal  exercise  less,  whether  in 
walking  or  on  horseback,  and  prefers  the  luxurious 
carriage  as  a  means  of  transporting  himself  from 


250       INFERENCES  FROM  THE  EFFECTS  OP  TEA. 

place  to  place;— keeping  pace  with  the  progress  of 
civilisation,  is  the  number  of  the  thinking  and  the 
studious  increased;  a  class  of  men,  which  is  pro- 
verbially, and  with  few  exceptions,  sedentary;— 
tantamount  to  the  increased  number  and  importance 
of  our  commercial  relations,  is  a  larger  number  of 
men  drawn  from  the  fields,  and  the  health-fraught 
toils  of  agriculture,  into  the  pent-up  and  close  atmo- 
sphere of  a  town,  and  have  their  time  occupied  in 
sedentary,  or  almost  sedentary,  employment;  and 
in  these  ways,  there  has  arisen  a  daily  increasing 
number,  of  all  classes,  who,  taking  less  exercise,  could 
bear  less  food,  could  assimilate,  consistently  with 
health,  a  less  amount  of  nutriment ;  who  could  not 
eat,  with  impunity,  the  meat  and  beer  breakfasts, 
the  heavy  and  substantial  food,  to  which  their  fathers 
had  been  accustomed ;  and,  as  if  to  meet  this,  tea 
and  coffee  have  been  introduced,  and  supply  the 
desideratum :  a  diet  which  is  palatable,  only  mode- 
rately nutritious,  and,  if  not  abused,  quite  harmless. 
It  has  been  the  fashion,  of  late  years,  for  the  pro- 
fessors of  certain  new  guises  in  which  quackery  has 
presented  itself, — arrayed,  in  one  case,  in  the  assumed 
garb  of  facts  and  experience ;  in  the  other,  in  that 
of  mystical  and  fanciful  reasonings,— to  contend 
against  the  harmlessness  of  these  great  beverages 
of  daily  use ;  and  to  advise  their  discontinuance, 
unless  in  occasional  and  probably  infinitesimal  doses, 
and  for  directly  medicinal  purposes.  The  experience, 
the  comfort,  the  temperance,  and  the  well-being  of 
civilised  man,  are  all  happily  adverse  to  such  a  view 
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as  this ;  and,  like  most  of  the  other  errors  of  these 
quacks  and  visionaries,  it  hardly  influences  the  many, 
and  cannot  long  continue  to  influence  even  the  few. 
The  mild  and  grateful  stimulus  of  these  important 
beverages,  probably  ministering  as  they  do,  and  in  a 
large  degree,  to  the  digestion  and  health  of  the 
civilised  and  sedentary,  is  not  to  be  given  up  at  the 
bidding  of  those,  who  otherwise  prove  how  small  and 
bad  their  title  to  direct  and  control  the  public  health, 
by  the  practice  of  either  hydropathy,  or  homoeopathy, 
or  any  similar  mixture  of  reason  and  absurdity,  truth 
and  error,  ignorance  and  fraud. 

Cocoa, — the  seeds  or  nuts  of  the  Theobroma  cacao, 
or  chocolate  tree, — is  another  of  this  important  class 
of  azotised  vegetable  substances.  The  composition 
of  theobromine,  the  crystalline  and  azotised  principle 
on  which  its  qualities  depend,  has  been  already 
noticed,  and  is  very  similar  to  that  of  theine.  The 
seeds  grow  in  pods,  some  of  which  are  said  to  contain 
as  many  as  a  hundred  of  the  seeds.  Cocoa  is  either 
used  in  the  form  of  the  ground  seeds,  simply  made 
into  a  decoction ;  or  these  are  ground  into  a  paste, 
mixed  with  cloves,  cinnamon,  vanilla,  and  perhaps 
other  aromatics,  forming  chocolate.  Cocoa  is  olea- 
ginous, and  somewhat  acrid ;  and  is,  in  general,  by 
no  means  so  easily  digested  as  either  tea  or  coffee. 
But  still  there  are  many  people,  and  it  may  even  be 
said  many  dyspeptics,  and  many  sedentary  people, 
with  whom  it  invariably  agrees.  The  only  thing  that 
can  be  done  under  these  circumstances,  is  to  refer 
the  question  to  the  individual  experience.  The 
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decoction  ought  to  be  made  weak,  and,  like  coffee, 
to  be  taken  at  breakfast  ratber  tban  in  the  evening. 
The  marked  taste  of  cocoa  favours  tbe  use  of  it  in  the 
mucb  diluted  state  of  a  very  weak  decoction,  without 
discomfort  to  tbe  palate ;  and  so  diluted,  tbe  decoc- 
tion being  made  with  water,  and  a  larger  or  smaller 
quantity  of  milk  being  added  at  tbe  time  of  using  it, 
cocoa  often  proves  useful  as  part  of  tbe  breakfast, 
even  of  very  delicate  people.  Wben  made  simply  from 
tbe  ground  seeds,  it  is  mucb  more  easily  digested, 
tban  wben  prepared  from  pastes  or  powders,  wbicb 
are  manufactured  witb  various  additions. 

LIQUORS  THE  PRODUCTS  OF  FERMENTATION. 

SPIRITS. 


1.  Brandy. 

2.  Hollands. 


3.  Whiskey. 

4.  Rum. 


WINES — MALT  ITQUORS. 


1.  Champagne. 

2.  Sherry. 

3.  Madeira. 

4.  Port. 

5.  Claret. 

6.  Hock. 


7.  Sweet  Wines  generally, 

including  Home-made 
Wines. 

8.  Ale. 

9.  Porter. 
10.  Beer. 


Tbe  effect  on  tbe  economy,  of  all  tbese  various 
forms  of  fermented  bquor,  depends  on  tbe  alcobol 
tbey  contain ;  its  influence  being  modified  according 
to  tbe  quantity  and  tbe  nature  of  tbe  vegetable 
matters  witb  wbicb  it  is  combined,  and  tbe  degree  in 
wbicb  it  is  diluted  witb  water. 

Alcobol  is  obtained  by  tbe  fermentation  of  saccha- 
rine matter.     Tbe  fermentation  may  be  effected 
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spontaneously,  that  is,  without  the  addition  of 
any  ferment  to  the  saccharine  liquor,  when  it 
already  contains  an  azotised  element  capable  of 
communicating  the  necessary  movement  to  the  sac- 
charine atoms,  which  compels  and  permits  their 
entering  into  the  new  mode  of  combination.  This 
is  the  case  in  the  great  instance  of  grape-juice,  which 
ferments  spontaneously  when  at  the  temperature  of 
from  40  to  85  degrees.  On  the  other  hand,  the  solu- 
tion of  pure  sugar  in  water  does  not  undergo  fermen- 
tation without  the  addition  of  a  ferment.    In  the 
case  of  grape-juice,  the  natural  ferment  is  gluten, 
probably  in  some  pecuhar  state,  which  fits  it  to 
undergo  and  produce  the  requisite  molecular  move- 
ment.   Although  the  presence  of  an  azotised  sub- 
stance is  necessary  to  the  spontaneous  or  the  artificial 
fermentation  of  liquids  containing  sugar,  this  sub- 
stance must  be  in  the  pecuhar  state,  whatever  that 
may  be,  which  enables  it  to  exert  this  remarkable 
property;  for  any  putrid  azotised  substance  may 
produce  molecular  movement  in  saccharine  liquids, — 
such  movement,  however,  terminating  in  ammoniacal 
degeneration,  and  not  in  the  production  of  the  alco- 
hoHc  compounds. 

Supposing  that  a  liquid  containing  saccharine 
matter  in  solution,  and  containing,  moreover,  the 
necessary  ferment,  is  exposed  to  the  required  tem- 
perature, an  intestine  movement  ensues,  the  tempera- 
ture of  the  liquor  increases,  and  carbonic  acid  is 
evolved  in  large  quantities;  until,  at  length,  the 
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movement,  the  disengagement  of  gaseous  matter, 
and  tlie  turbidity,  cease;  the  liquid  becomes  clear, 
and  is  found  to  be  of  less  specific  gravity,  to  have 
lost  its  sweetness,  and  to  have  acquired  the  alcoholic 
character,  as  to  taste,  smell,  and  stimulant  action  on 
the  animal  economy.  To  obtain  alcohol  from  this 
liquor,  the  simple  process  of  distillation  is  employed; 
by  which  the  more  volatile  spirit  is  drawn  oflP  from 
the  aqueous  and  other  matters ;  beiug  still,  however, 
mixed  with  water,  together  with  certain  essential 
oils,  &c., — ^forming,  in  the  case  of  distillation  from 
wine,  brandy, — in  that  from  fermented  sugar  or 
molasses,  rum, — ^in  that  from  the  fermentation  of 
grain  or  of  malt,  whiskey,  hollands,  or  giQ,  accord- 
ing to  the  various  processes  of  the  manufacture. 
From  any  of  these,  the  purer  alcohol  may  be  obtained 
by  a  second  or  third  distillation ;  the  spirit,  however, 
being  still  mixed  with  water,  for  which  it  has  a 
remarkable  affinity,  and  from  which  it  can  only  be 
separated  effectually  by  beiQg  distilled  along  with 
substances  having  a  strong  affinity  for  water,  when 
an  absolute  alcohol  is  obtained  in  the  receiver. 

The  sugar  is,  in  the  course  of  the  great  metamor- 
phosis effected  in  the  fermentation,  converted  into 
alcohol  and  carbonic  acid.  In  the  case  of  cane 
sugar,  this  is  perhaps  converted,  in  the  first  instance, 
into  grape  sugar,  by  beiug  combined  with  a  larger 
proportion  of  oxygen  and  hydrogen;  this  again 
yielding,  from  carbon  12,  hydrogen  14,  oxygen  14 
(grape-sugar),  2  equivalents  of  alcohol,  each  equiva- 
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lent  ha^dng  the  composition,  carbon  4i,  hydrogen  6, 
oxygen  3;  and  3  equivalents  of  water,  oxygen  2, 
hydrogen  3  :  or  this  may  be  thus  expressed : — 

Grape  Sugar — 

Cai'bon      .      .  .  12"!  f  2  Alcohol    .    .  8  C.  12  H.  4  Ox. 

Hydi'ogen      .  .  14  4  Carbonic  Acid  4  C.  ~  8  Ox. 

Oxygen      .      .  .  I4J  [2  Water       .      .  2  H.  2  Ox. 

12  C.    14  H.  14  Ox. 

The  probable  action  of  alcohol  on  the  economy  of 
the  system,  is,  by  permeating  the  tissues  rapidly,  to 
come  into  very  speedy  and  very  general  contact,  by 
many  and  extensive  surfaces,  with  the  oxygen  of  the 
arterial  blood,  and  to  combine  with  it, — giving  its 
carbon  to  the  oxygen,  forming  carbonic  acid, — ^its 
hydrogen  to  the  oxygen,  forming  water ;  the  effect 
being  the  disengagement  of  heat,  independently  of 
any  alteration  of  the  tissues,  or  of  the  conversion 
of  arterial  into  venous  blood  by  the  union  of 
oxygen  with  the  carbon  of  the  blood,  upon  which, 
under  ordinary  circumstances,  the  elevated  tempe- 
rature of  the  body  is  known  to  depend.*  This 
effect  is  necessarily  connected  with  increased  action, 
excitement,  and  such  stimulating  effects  on  the 
nervous  and  vascular  systems,  as  alcohol,  however 
taken,  is  known  to  produce.  According  to  this,  the 
primary  effect  of  alcohol  is,  to  interfere  with  the 
combination  of  the  carbon  of  the  tissues  and  of  the 
system  generally,  with  the  oxygen  received  by  in- 
spiration,—and  by  so  much  to  diminish  waste ;  the 

*  The  first  part  of  these  remarks,  on  the  effect  of  alcohol  upon  the 
system,  is  taken,  almost  verbatim,  from  the  author's  work  on  Gout, 
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secondary  effect  is,  to  excite  the  nervous  and  vascular 
systems;  and  the  third  effect  must  be  such  an  amount 
of  depression,  as  will  correspond,  other  things  being 
equal,  with  the  amount  of  excitement  that  had  pre- 
ceded it.    Such  may  be  very  fairly  assumed  to  be 
the  effects  produced  by  alcohol  upon  the  system; 
modified,  however,  by  the  form  in  which  it  is  used, 
by  its  state  of  combination  with  other  vegetable  or 
nutrimentary  matters ;  and  much  modified,  likewise, 
by  the  degree  to  which  the  individual  system  may 
have  been  accustomed  to  its  use.    If  the  body  has, 
from  habit,  acquired  a  custom  of  being  supplied  in 
this  way  with  a  certain  amount  of  temperature  and 
stimulus,  without  expense  to  the  tissues,  and  without 
the  use  of  the  organs  of  motion, — if  the  heart  and 
arteries  have  had  their  action  correspondingly  acce- 
lerated, and  the  respiration  has  been  by  so  much 
quickened,  the  nervous  system  by  so  much  excited, 
and  the  various  functional  processes,  among  the  rest 
digestion,  by  so  much  facilitated  in  their  perform- 
ance,— ^the  loss  of  all  this  must  be  largely  felt ;  and 
it  may  hardly  be  withheld  in  many  cases  without 
decided  injury,  even  although  the  obtaining  these 
effects  in  an  illegitimate  manner,  without  exercise  of 
the  muscles,  and  without  primary  waste  of  the 
azotised  tissues,  may  be  virtually  the  cause  of  de- 
rangement in  the  amount  or  the  regularity  of  the 
expenditure  of  the  system,  or  increase  materially  the 
risk  of  disordered  action.  But  there  are  undoubtedly 
cases,  in  which  the  use  of  alcohol,  if  moderate,  and 
carefully  adapted  in  quantity  to  the  wants  of  the 
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system,  may  be  beneficial :  cases,  probably,  in  which 
the  supply  of  oxygen  is  excessive,  or  greater  than  the 
waste  of  the  tissues  is  prepared  to  meet ;  in  which, 
in  fact,  sufficient  exercise  cannot  be  taken  to  secure 
sufficient  waste,  nor  sufficient  non-azotised  food  di- 
gested to  combine  with  the  oxygen  of  respiration. 
If  this  should  not  prove  to  be  the  correct  explanation 
of  the  fact,  it  nevertheless  remains  true,  that  there 
are  cases  in  which  some  of  the  forms  of  alcohol  may 
be  used  necessarily,  and  with  much  benefit.  There 
are  many  cases,  perhaps  comprising  a  large  propor- 
tion of  the  individuals  in  civilised  life,  in  whom  a 
certain  moderate  proportion  of  alcohol  does  no  appa- 
rent harm,  and,  at  least  for  the  time,  appears  to  do 
good.  But  these  do  not  prove  its  necessity,  and  only 
serve  to  prove  its  harmlessness ;  and  we  probably 
want  more  extensive  statistical  and  numerical  proof, 
before  we  can  say  that  teetotalism,^^  or  even  the 
using  fermented  liquors  so  irregularly  as  not  to 
habituate  the  system  to  their  effects,  is,  or  is  not, 
useful  to  the  health  of  man;  their  excessive  use 
being  admitted,  and  only  too  well  known,  to  be 
injurious. 

When  a  habit  of  using  alcohol  in  some  form  has 
been  gradually,  but  decidedly,  produced,  it  may  soon 
become,  in  truth,  part  of  the  functional  requirements 
of  the  system  ;  and  therefore  to  withhold  it,  may  be 
*  to  interfere  considerably  with  those  requirements, 
and  by  so  much  occasion  derangement  and  loss  of 
power.  Such  a  step  will  be  attended  with  more  im- 
mediate and  important  consequences,  the  greater  the 
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degree  to  wMcIl  they  have  been  used,  and  tlie  more 
decidedly  the  alcohol  may  have  been  modified  in  its 
effects  by  its  mode  of  combination.  Thus,  although 
a  sudden  discontinuance  of  ahabit  of  drinking  brandy- 
and-water  daily,  may  be  attended  with  great  imme- 
diate depression,  yet  it  is  very  doubtftd  if  the  eventual 
effect  of  this  discontinuance  upon  the  system  and  its 
powers,  will  be  adequate,  or  nearly  adequate,  to  that 
of  as  suddenly  leaving  off  the  use  of  malt  liquor  or 
wine.  There  is  another  consideration,  of  httle  less 
importance.  In  the  use  of  malt  liquor  and  of  wine, 
 ^however  much  the  alcohol  contained  in  them,  pro- 
bably in  a  state  of  very  intimate  combination,  may  pro- 
mote the  digestion  of  the  nutrimentary  constituents, 
—yet  the  assimilating  organs  must  be  called  upon  for 
the  conversion  of  those  constituents  into  the  materials 
of  the  body;  making  the  question  of  their  use  very 
frequently  one  of  much  doubt,— and,  in  many  stomach 
cases,  leading  us  temporarily  to  substitute  alcohol  in 
a  purer  form,  when  it  might  not  be  advisable  to  dis- 
continue the  use  of  this  powerful  stimulus.  To  leave 
off  the  use  of  wine,  when  the  system  has  been  long 
accustomed  to  its  daily  influence,  is  often  a  very 
unwise  proceeding.  If  there  are  sufficient  reasons, 
which  will  probably  seldom  be  the  case,  for  leaving 
off  the  use  of  everything  containing  alcohol,  the  ex- 
periment should  be  made  slowly  and  gi-aduaUy,  under 
such  circumstances.  The  blood,  the  tissues,  the  ner- 
vous system,  the  general  powers  and  functions,  caa- 
not  be  suddenly  or  greatly  deprived  of  so  energetic 
and  rapidly  acting  an  agent,  if  long  accustomed  to 
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its  influence,  without  risk  of  loss  of  strength  and 
derangement  of  function ;  and  I  believe  this  risk  to 
be  greater,  the  larger  the  proportion  of  nutrimen- 
tary  matters  that  is  combined  with  the  alcohol ;  and, 
consequently,  to  be  greater  when  malt  liquor  has 
been  so  made  use  of,  than  when  the  alcohol  has  been 
used  in  the  form  of  wine, — and  consequently  greater 
in  the  case  of  heavy  fruity  wines,  than  in  those  of  a 
thinner  quality. 

It  must  not  be  at  all  inferred  from  what  has  been 
said,  that  it  is  intended  to  recommend  the  habitual 
use  of  spirits,  in  preference  to  that  of  malt  liquor  or 
wine.    On  the  contrary,  the  use  of  alcohol,  only 
quahfied  with  water,  or  very  slight  vegetable  addi- 
tions, as  may  be  the  case  in  brandy,  whiskey,  rum, 
and  hollands,  is  probably  directly  injurious  in  the 
same  proportion  as  it  is  so  uncombined,  and  there- 
fore so  unmodified  in  its  stimulating  effects;  this 
being  compensated  only  by  the  lessened  difficulty  of 
assimilation,  and  the  less  consequent  risk  of  disturb- 
ing the  digestive  process;  and  therefore  it  can  be 
only  when  habit,  or  the  circumstances  of  the  case, 
render  an  alcoholic  stimulus  necessary,  and  yet  the 
state  of  the  digestive  organs  renders  the  assimilation 
of  wine  or  malt  liquor  difficult,  slow,  or  imperfect, 
that  spirit,  or  spirit-and-water,  should  be  taken.  In 
such  cases,  the  purer  and  older  the  spirit,  the  better; 
and  the  more  largely  the  stomach  will  permit  it  to 
be  diluted  with  water  without  being  inconvenienced 
by  it,  the  less  will  it  be  likely  to  do  harm ;  and  it  will 
generally  be  better  that  it  should  be  mixed  with  cold 
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water  than  warm, — and,  in  cases  of  stomach  irrita- 
tion or  marked  dyspepsia,  without  sugar  than  with  it. 

In  the  tabular  list  of  the  different  products  of  alco- 
hohc  fermentation  chiefly  made  use  of,  the  individual 
articles  are  classed  in  the  order  in  which  I  believe 
them  to  be  usually  digestible.*  Or  the  wines  may  be 
thus  classed,  according  to  their  four  principal  varieties. 


2.  Fruity  Wines. 

3.  Sweet  Wines. 

4.  Acid  Wines. 


1.  Old  wines  which  have  lost 
their  sweetness,  and  much 
of  their  fruitiness,  without 
acquiring  acidity. 

Liquors,  the  products  of  fermentation,  may  be  said, 
to  be  more  easily  digested,  in  proportion  to  the  larger 

*  It  is  perhaps  only  fair  to  say  once  again— no  such  rule  can  be 
without  exceptions.    Idiosyncrasy,  or  pecuUarity  of  constitution  and 
habit,  forms  many  cases  to  which  no  such  universal  rule  could  be 
apphcable.    One  man  is  found  to  be  nauseated  by  even  the  smeU  of 
nuts  ;  another  man  is  immediately  covered  mth  nettle-rash  after  eat- 
ing anythmg  which  contains  oatmeal ;  another  has  his  tongue  furred, 
and  his  digestive  organs  disturbed,  by  the  shghtest  odour  of  omons  ; 
and  another  is  so  strongly  sensitive  to  the  action  of  certain  perfumes, 
that  a  slight  odour  of  musk  will  bring  on  famtness,  or  a  bouquet  of 
flowers  in  his  room  induce  dyspnoea.    It  is  not,  of  com-se,  such  cases, 
nor  cases  resembhng  them,  that  such  tables  are  meant  to  mclude.  It 
is  well  known  that  one  man  cannot  di-ink  any  kind  of  spint  without 
sufFermg  afterwards  from  its  effects,  while  he  can  take  his  bottle  of 
wme  at  a  sittmg  without  inconvenience.    It  is  weU  known  that  some 
men  cannot  drmk  sherry,  but  can  drink  port  without  inconvemence  ; 
and  that  others  cannot  drink  port,  but  can  di-ink  sherry.    It  is  not 
the  question  whether  brandy  always  agrees  better  than  wme  ;  but  it 
is  simply,  whether  brandy  does  not  generally  occasion  less  mcon- 
venience  to  the  stomach,  and  especially  to  the  dyspeptic  stomach, 
than  wine  does.    The  question  is,  whether  shen-y  is  not  generally 
better  borne,  and  more  easily  digested,  than  port.   And  such  question 
will  admit  of  only  one  answer,  which  wiU  correspond  to  the  opmions 
advanced  in  these  tables. 
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quantity  of  spirits^  and  the  smaller  quantity  of  other 
matters,  which  they  contain ;  in  fact,  in  proportion 
as  they  are  stronger  and  thinner, — destitute  alike  of 
sweetness  and  acidity.  But,  in  the  large  number  of 
cases,  the  selection  of  the  alcoholic  liquor  to  be 
habitually  made  use  of,  should  not  be  made  a  mere 
stomach  question;  although  in  dyspeptic  cases,  and 
invalid  cases,  it  must  usually  be  simply  so  looked 
upon. 

Brandy  is  decidedly  the  best  form  of  alcoholic 
stimulus  for  the  weak  or  disordered  stomach,  pro- 
vided it  is  prevented  from  unduly  irritating  that 
organ,  by  being  sufficiently  diluted  with  water.  A 
reference  to  its  chemical  composition  does  not  show 
why  brandy  is  preferable  to,  and  more  wholesome 
than,  the  other  kinds  of  spirit.    It  is  very  probably 
a  simple  question,  as  to  the  greater  age  and  purity  of 
the  spirit.    It  is  quite  true,  that  the  older  the  spirit, 
the  more  wholesome  and  digestible,  and  the  less  irri- 
tating, it  is  found  to  be.    This  is  quite  independent 
of  the  proportion  of  alcohol  contained  in  the  spirit, 
which  may  be  stronger  or  weaker  than  the  newer 
spirit,  with  which  it  is  compared.    The  extreme 
acrimony,  and  injurious  effects  on  the  system,  of 
new  rum,  are  well  known  to  publicans  and  dram- 
drinkers;  and  although  this  does  not  probably  obtain 
to  the  same  extent  in  the  instances  of  the  other 
spirits,  it,  nevertheless  does  so  in  a  considerable 
degree.    Gin,  or  hollands,  is  prepared  from  a  fer- 
mented infusion  of  malted  barley  and  rye,  and  is 
flavoured  with  the  oil  of  the  juniper  berry.    It  is 
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therefore  more  diuretic  than  the  other  spirits,  and 
may,  on  that  account,  be  preferred  to  them  in  some 
cases.    Whiskey,  prepared  from  malt  mixed  with 
unmalted  grain,  is  likewise  peculiarly  diuretic  in  its 
effects  on  the  economy,  although  by  no  means  so 
much  so  as  hoUands.    Rum,  prepared  from  sugar, 
or  from  molasses,  is  more  sudorific  in  its  effects 
than  the  other   spirits,  and  is  more  immediately 
stimulating  and  heating  to  the  system.    It  is,  by 
common  consent,  the  least  wholesome  of  the  spirits, 
and  the  most  apt  to  derange  the  digestive  organs,  and 
interfere  seriously  with  the  functions  of  the  liver. 

Of  the  wines,  champagne  is  usually  considered 
to  be  the  most  easily  digested.    This  is  due  to  the 
fixed  air  that  it  contains,  for  sillery  is  not  so  easily 
digested  as  the  effervescent  wine.    The  digestibility 
and  wholesomeness  of  champagne  is,  however,  a 
reasonable  matter  of  much  doubt.    It  is  an  imper- 
fectly fermented  form  of  wine,  of  which  the  free 
carbonic  acid  is  a  product  and  a  proof.  However 
easily  it  may  be  digested  in  the  first  instance  by  the 
stomach,  its  ultimate  assimilation  is  often  difficult. 

Sherry,  when  sufficiently  old,  and  pure— free 
from  admixture  with  inferior  wines,  and  free  from 
acid,— is  the  most  valuable  form  of  wine  for  the  use 
of  the  invahded.  A  perfect  result  of  fermentation, 
free  from  acid  and  from  sweetness,  with  much  aroma, 
matured  into  a  perfect  combination  by  age,  sherry 
becomes  one  of  the  most  easily  digested  and  readily 
assimilated  forms  of  alcohohc  stimulant.  It  has  a 
very  slight  degree  of  astringency,  which  may  be 
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owing  to  the  skins  in  wMch  it  is  conveyed  from  the 
interior  to  the  coast. 

Madeira  is  only  inferior  to  sherry,  as  regards  its 
digestibility  and  wholesomeness,  from  usually  con- 
taining some  proportion  of  free  acid.  It  might 
otherwise,  when  fully  matured,  and  of  the  finest 
growths  of  the  island  it  comes  from,  be  considered 
to  be  the  best  and  soundest  wine  imported  into  this 
country.  It  is  generally  sufficiently  digestible,  and 
is  remarkably  restorative;  and  where  its  highly 
stimulating  qualities,  and  the  degree  of  free  acid  it 
contains,  are  not  objectionable,  it  may  be  wisely  pre- 
ferred to  any  other  wine  for  the  use  of  the  feeble  or 
the  convalescent. 

Port  wine  is  peculiarly  characterised  by  containing 
a  considerable  proportion  of  astringent  matter.  This 
is  apt  to  derange  the  primary  processes  of  digestion, 
—and  probably  still  more,  the  ultimate  processes 
of  assimilation;  and  the  astringent  wines  should  be 
made  use  of  habitually,  with  a  corresponding  degree 
of  caution,  and  watchfulness  as  to  their  effects. 

All  the  above  wines  commonly  contain  a  large 
proportion  of  added  and  less  perfectly  combined 
alcohol,  said  to  be  added  to  suit  the  British  market 
and  British  palate.  Brandied  wines  are  necessarily 
less  wholesome  than  the  pure  wines. 

The  French  wines— the  clarets— contain  less 
alcohol  than  those  of  Spain,  and  have  usually  less 
brandy  added  to  them  afterwards.  Professor  Brande, 
m  his  admirable  and  elaborate  tables,  states  the 
average  proportion  of  alcohol,  specific  gravity  -825 
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at  60°,  by  measure,  to  be— in  port  wine,  within  a 
smaU  fraction  of  23  per  cent.,  in  Madeira  22-27  per 
cent.,  in  sherry  19-17  per  cent.;  whereas  m  claret 
the  average  per  centage  was  found  to  be  15-10,  m 
hock  12-08,  in  champagne  12-61,  in  gooseberry  wme 
11-84,  in  cider  9-87,  in  ale  6-87,  in  porter  4-20,  and 
in  brandy  53-39.    Consequently,  port  wine  may  be 
considered  to  be  somewhat  stronger  than  sherry  or 
Madeira,  nearly  twice  as  strong  as  claret,  more  than 
double  the  strength  of  hock,  four  times  as  strong  as 
ale,  and  half  as  strongly  alcoholic  as  brandy  itself. 
It  is  not,  however,  to  be  inferred,  that  any  quantity 
of  combined  alcohol,  which  may  be  contamed  m  any 
wine,  will  have  the  same  effect  on  the  system,  as  the 
same  quantity  of  uncombined  spirit  mixed  with  water. 
Half  a  bottle  of  brandy  would  certainly  have  more 
intoxicating  effect  on  the  system  than  a  bottle  of 
port  wine.    But  it  may  be  fairly  inferred,  that  the 
combined  spirit  in  one  kind  of  wine,  will  have  the 
same  proportional  effect  on  the  system,  as  the  com- 
bined spirit  in  another  kind  of  wine;  and,  conse- 
quently, that  the  French  and  German  wines  are 
much  less  stimulating,  and  so  far  less  heatmg,  and 
less  injurious,  than  the  Spanish  wines. 

Clarets  are,  then,  a  weaker  form  of  alcohohc  sti- 
mulant, and  contain  usually  less  uncombined  brandy, 
and  are  by  so  much  purer  forms  of  wine.  They  all, 
however,  contain  much  free  acid,  which  renders  then- 
use  objectionable  in  most  dyspeptic  cases,-embrac- 
ing  under  this  head,  the  cases  generally  of  disordered 
assimilation.    The  finer  qualities  of  claret  ai-e,  how- 
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ever,  much  less  acid  than  the  inferior  sorts ;  they 
have,  moreover,  more  aroma ;  and  are,  on  both  these 
accounts,  much  more  wholesome.  There  can  be  no 
question,  that,  in  a  large  proportion  of  vnne-drinkers, 
the  amount  of  acid  contained  in  these  wines,  and 
especially  in  the  finer  qualities  of  claret,  is  no  ground 
of  objection  to  their  use ;  nor  that,  from  being  purer 
and  less  stimulating  wines,  and  from  containing  a 
much  smaller  proportion  of  free  spirit,  they  must, 
when  the  acid  is  not  injurious,  be  much  more  whole- 
some and  useful  to  the  economy. 

The  quantity  of  nourishment  obtainable  from  wine 
and  malt-liquor,  is  a  curious,  intricate,  and  interesting 
subject  of  inquiry.  There  can  be  no  doubt,  that  the 
amount  of  nutriment  these  several  liquids  afford  to 
the  economy,  bears  no  necessary  proportion  to  the  per 
centage  of  alcohol  they  contain;  nor  even,  as  far  as  we 
can  judge,  to  that  of  the  saccharine,  azotised,  or  car- 
bonaceous ingredients,  that  are  contained  in  them. 
Whether  or  not  this  may  be  explicable,  on  the  prin- 
ciple of  the  nutrimentary  and  the  stimulating  matters 
being  so  essentially  combined,  that  they  are  taken 
more  readily  into  the  system,  and  with  less  expense  to 
the  assimilating  organs,  than  other  forms  of  nutri- 
mentary matter,— there  can  be  no  dispute,  that  malt- 
hquor  and  wine  do  afford  an  amount  of  nutriment 
to  the  system,  that  is  greater  than  a  knowledge  of 
their  composition  could  have  led  us  to  infer.  But, 
this  having  been  granted,  it  must,  at  the  same  time, 
be  allowed,  that  the  chief  use  of  all  or  any  of  the 
products  of  fermentation  is,  to  rouse  the  circulation 
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into  more  energetic  action, — to  increase  the  activity 
of  the  absorbents,  and  enable,  and  indeed  compel 
them  to  do  more  work,  to  take  up  more  nourishment 
from  the  food,— to  force  vessels,  debilitated  from  what- 
ever cause,  or  depressed  by  whatever  influence,  to 
pour  forth  more  of  those  secretions,  which  are  neces- 
sary for  the  conversion  of  food  into  chyme, — to  urge 
those  vessels  to  increased  exertions,  which  absorb 
the  chyle  from  the  chymous  mass,  and  convey  it  to 
the  current  of  the  circulation, — to  stimulate  the 
heart's  action,  and  cause  the  blood  to  flow  more 
quickly  through  the  vessels,  carrying  with  it  at  once 
the  new  material  to  be  deposited  in  every  tissue  and 
every  fibre,  and  the  stimulus  to  enforce  its  conversion 
into  texture.     And  this  may  be  the  cHef  use  of 
alcoholic  stimulants  in  the  economy,  in  whatever 
form  they  may  be  exhibited. 

Hock,  and  the  German  or  Khine  wines  generally, 
contain  more  acid  than  the  clarets,  and  less  alcohol. 
They  are  light,  and  remarkably  free  from  mucilagi- 
nous matters ;  and,  when  the  acid  is  not  objection- 
able, are  sufficiently  wholesome  and  useful.  As  m 
the  case  of  the  clarets,  the  finer  qualities  are  much 
more  wholesome  than  the  inferior  k^nds.  The  degree 
of  aroma  contained  in  wine,  materially  increases  its 
digestibility  and  wholesomeness. 

The  sweet  wines,  when  the  sweetness  is  in  abso- 
lute combination  with  the  other  ingredients,  are 
usually  sufficiently  wholesome  and  easily  digested. 
Such  wines  are  malmsey,  constantia,  &c.  Even 
these,  however,  are  by  no  means  suitable  to  the 
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dyspeptic  stomach.  Wlieu  tlie  sweetness  is  not  in 
such  perfect  combination  in  the  wine,  but  is  merely- 
mixed  with  and  added  to  the  other  ingredients_,  as  is 
the  case  in  home-made  or  British  wines,  the  question 
of  digestibility  is  much  more  doubtful.  Such  wines 
should  not  be  made  use  of  by  invalids  or  dyspeptics. 

The  digestibility  and  wholesomeness  of  malt  liquors, 
is  much  influenced  and  modified  by  the  amount  of 
mucilage,  free  saccharine  matter,  and  bitter  principle, 
they  contain.  The  less  mucilaginous,  the  less  sweet, 
and  the  more  bitter,  ale  is,  the  more  digestible  and 
wholesome  it  may  be  usually  considered  to  be.  Ale 
should  be  pale,  perfectly  clear,  sufficiently  old  to 
have  its  fermentation  fully  completed,  and  not  old 
enough  to  have  become  in  any  degree  acid.  Such 
ale  is,  perhaps,  generally  more  wholesome  than  por- 
ter,— however  good  in  quality  the  latter  may  be.  The 
stronger  kinds  of  porter  are,  however,  much  more 
nutritious  than  ale;  and  in  cases  of  debility,  and 
in  some  diseases — diabetes,  to  wit — may  be  indicated 
strongly,  for  this  reason.  In  the  cases  of  the  dys- 
peptic, the  valetudinarian,  and  the  sedentary,  the 
habitual  use  of  malt  Hquor,  of  any  kind,  ought, 
however,  to  be  looked  upon  with  much  distrust  and 
suspicion,  as  of  probably  injurious  tendency. 

It  should  be  borne  in  mind,  that  whereas  in  the 
invalided  or  the  dyspeptic,  where  the  use  of  the 
alcoholic  stimulants  is  indicated,  according  to  the 
degree  of  the  dyspepsia  should  the  form  in  which 
the  alcohol  is  exhibited  be  more  and  more  pure  ;  the 
extremely  dyspeptic  being  ordered  brandy  and  water; 
the  less  dyspeptic,  the  stronger  wines;  and  those 
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still  less  dyspeptic,  the  weaker  wines;  wHle  those 
only  who  have  no  marked  stomach  derangement 
should  make  use  of  the  malt  Hquors;  so,  on  the 
other  hand,  in  the  case  of  the  healthy  and  the  active, 
the  more  diluted  the  form  in  which  they  make  use 
of  the  alcoholic  compounds,  and  the  more  largely 
they  are  combined  with  nutrimentary  matters,  the 
less  likely  they  are  to  prove  injurious  to  the  economy. 
If  the  drinking  some  kind  of  alcoholic  stimulant  is 
to  be  habitually  indulged  in,  there  can  be  no  doubt 
that  the  ale  and  porter  drinker  runs  least  risk,  the 
wine  drinker  more,  and  the  spirit  drinker  most. 
This  fact  is  easily  and  well  illustrated  by  another, 
which  is  well  known  and  universally  admitted, — that 
so  long  as  a  man  has  a  healthy  appetite  for  food,  and 
can  take  an  average  quantity  of  it,  stimulants  are 
less  hurtful  to  him ;  and  it  is  when  he  loses  his  appe- 
tite, and  can  eat  very  little  food,  that  they  injure 
him  most.    Now,  ale  and  porter  contain  a  consider- 
able proportionof  mucilaginous,  glutinous,  saccharine, 
bitter,  and  other  matters,  in  combination  with  the 
spirit,  by  which  the  irritating  and  deleterious  effects 
of  the  alcohol  must  be,  in  some  degree,  counteracted. 
In  this  respect,  a  good  deal  of  stress  may  be  fairly 
laid  on  the  bitter  principle  that  ale  and  porter  con- 
tain,—soothing  and  allaying  the  irritation  that  might 
be  produced  by  the  spirit ;  while  the  gluten  and  the 
other  ingredients,  nourish  and  give  tone  to  the  sys- 
tem.   The  effect  of  the  bitter  principle  in  modifying 
that  of  the  spirit  in  the  case  of  malt  liquor,  is  weU 
illustrated  by  the  well-known  influence  of  the  vege- 
table bitters,  in  the  case  of  the  languid  and  expended 
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debauchee,  in  relieving,  soothing,  and  giving  tone 
to  his  expended  digestive  organs.    Whereas  ale  or 
porter,  then,  from  their  containing  so  large  a  quan- 
tity of  other  matters  mixed  with  the  spirit,  neces- 
sarily task  more  the  digestive  powers  than  wine  or 
brandy,  and  are  therefore  justly  said  to  be  less  suited 
to  the  stomach  that  is  feeble  or  dyspeptic;  such 
combination  and  dilution  of  the  alcohol  with  nutri- 
mentary  matters,  makes  them  more  suitable  to,  and 
less  likely  to  injure,  the  healthy  and  the  active.  To 
be  able  to  use  malt  liquors  habitually  without  injury 
to  the  system,  involves  the  necessity  of  a  larger 
amount  of  exercise  than  is  necessary  for  the  main- 
tenance of  health  under  the  habitual  use  of  wine, 
on  the  simple  principle  of  their  being  so  much  more 
nutritious, — and  more  nutritious,  as  I  believe,  than 
their  composition  would  lead  us  to  infer.  The 
degree  of  exercise  must,  of  course,  depend  on  the 
quantity  of  malt  liquor  made  use  of,  and  other  cir- 
cumstances.    There  are  men  engaged  in  certain 
emplojTuents  in  London,  who  have  long  been  noticed 
and  quoted,  on  account  of  the  large  quantity  of  malt 
hquor  habitually  consumed  by  them.     These  are 
principally  the  men  employed  on  the  river  Thames, 
in  loading  vessels  with  ballast,— those  engaged  in 
emptying  the  coal  barges,— and  the  brewers'  dray- 
men.    It  is  said  that  many  of  these  men  drink 
several  quarts  of  malt  liquor  every  day.*    They  are 

«  "  Each  man  (of  the  ballasters)  drinks  from  two  to  three  gallons 
of  porter  daily,  and  generally  a  considerable  quantity  of  spirit  besides." 
— Dr.  William  Budd. 
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large,  gross,  and  unwieldy  men,— capable  and  called 
npon  to  undergo  a  great  deal  of  bodily  labour;  and 
tbey  work,  for  the  most  part,  in  the  open  air.  To 
estimate,  however,  fairly  and  fully,  the  effects  of 
this  great  abuse,  even  of  this  much  modified  form 
of  alcoholic  stimulus,  such  men's  lives  should  be 
watched,  until  the  effect  of  a  common  inflammatory 
attack,  or  a  severe  bruise,  or  a  lacerated  wound, 
or  a  fractured  bone,  may  be  seen.    And  then  it  is 
found  that  these  men,  apparently  so  strong  and  full 
of  vigour,  will  not  bear  the  depletion  that  their 
ailment  indicates ;  that  they  must  be  treated  with 
opium  rather  than  the  lancet ;  that  they  cannot  be 
kept  to  the  antiphlogistic  regimen;  that  their  dis- 
orders run  into  incurable  disease,  with  fearful  rapi- 
dity ;  and  their  injuries  are  often  converted  from 
simple  cases,  that  in  healthy  systems  might  hardly 
require  any  treatment  at  all,  into  serious  and  fatal 
ones.    The  full  habit  of  body,  the  florid  and  swollen 
face,  the  corpulent  abdomen,  and  fat  extremities,  are 
not  indications  of  sound  health  and  an  unimpaired 
constitution.    That  man  only  is  in  good  health,  who 
recovers  rapidly  from  the  simple  accidents  incidental 
to  his  occupation,  and  from  the  simple  disorders 
incidental  to  his  humanity  and  to  the  climate  he 
lives  in,  and  who  can  bear  the  treatment  that  those 
accidents  or  those  disorders  demand;  and  such  a 
man  is  not  he  who  uses  in  excess  alcohol  in  any  of  its 
forms ;  but,  far  more  probably,  the  man  who  is,  from 
hereditary  or  acquired  strength  of  constitution,  able 
to  maintain  himself  in  health  and  strength,  without 
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making  use  of  alcoliol  at  all,  or  who  makes  use  of  no 
more  than  just  suffices  for  these  purposes. 

The  ultimate  efiPect  of  alcohol  on  the  organs,  and 
on  the  condition  of  the  body  generally,  when  it  is 
used  habitually,  differs,  in  some  degree,  according  to 
the  form  in  which  it  is  used.    The  larger  the  amount 
of  nutrimentary  matter  with  which  the  alcohol  is 
combined,  the  more  gross  does  the  system  become, 
and  proportionally  the  more  lethargic.     This  is,  of 
course,  most  observable,  when  malt-liquor  is  largely 
made  use  of.    It  is  much  less  marked  in  the  case  of 
the  wine-drinker  j  and  so  much  less  so  in  that  of 
the  spirit-drinker,  that  the  latter  is  rather  charac- 
terised by  a  sunken  face,  and  thin  extremities,  than 
the  swollen  features  and  thick  limbs  of  the  malt- 
liquor  drinker.    Still,  however  taken,  the  effect  of 
alcohol  is,  necessarily,  to  charge  the  system  with 
carbon, — to  overwork  the  liver  and  the  kidneys, — 
to  produce  accumulations  of  fat,  particularly  in  the 
cellular  tissue  covering  the  abdominal  parietes,  and 
in  that  of  the  omentum, — to  produce  engorgement, 
congestion,  and  eventually  disease  of  the  liver,  and, 
especially  in  the  case  of  the  spirit-drinker,  eventually 
likewise  of  the  kidneys, — to  derange  generally  the 
functions  and  organs  of  the  body,  and  predispose  the 
latter  to  take  on  any  morbid  action  to  which  they  may 
have  been  hereditarily  predisposed,  or  to  suffer  from 
any  of  the  exciting  causes  of  disease,  to  the  influence 
of  which  the  system  may  be  subjected.    Thus,  the 
intemperate  abuser  of  the  alcoholic  compounds,  not 
only  subjects  his  system  to  alternations  of  excitement 
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and  consequent  depression^ — at  one  time,  stimulating 
the  nervous  system, — then,  throwing  it  into  a  state 
of  lethargic  torpor, — and  then,  subjecting  it  to  much 
exhaustion  and  depression ;  not  only  does  he  entail 
upon  himself  the  saddest  moral  consequences, — 
lowering  the  tone  and  character  of  his  highest  facul- 
ties, and  circumscribing  and  enervating  his  intel- 
lectual capabilities ;  not  only  does  he  interfere  with 
his  digestive  powers,  and  the  regular  and  due  assi- 
milation of  the  ingesta,  and  the  adequate  expendi- 
ture of  the  effete  matters  of  the  system;  but, 
eventually,  he  entails  so  much  derangement  of  the 
general  economy  of  the  system,  and  so  seriously 
interferes  with  the  functions  of  certain  of  the  organs, 
and  so  deranges  the  character  even  of  the  blood 
itself,  and  so  adds  to  the  organic  sensitiveness  of 
the  tissues,  that,  if  not  cut  short  in  the  wretched 
career  by  some  common  casualty,  such  as  an  acci- 
dent or  an  inflammation,  which,  in  this  depraved 
habit  of  system,  may  lead  to  disorganisation  and 
death,  his  life  must  be  shortened  by  the  gradual 
estabhshment  of  structural  changes  in  some  of  the 
great  organs  of  the  body,— and  the  end  is  known  to 
be,  in  most  such  cases,  much  more  wretched  than 
the  deaths  of  the  temperate  * 

*  The  effect  of  spirits  in  adding  to  the  accumulation  of  fat  in  the 
system,  was  forcibly  illustrated  some  time  ago,  in  the  case  of  a  very 
YOung  man,  who  died  thus  early  from  the  intemperate  use  of  spirits. 
It  appeared,  that,  for  several  months,  he  had  been  unable  to  eat  more 
than  a  very  small  quantity  of  food,  and  that  his  powers  were  almost 
exclusively  maintained  by  frequent  dram-drinlang  The  immediate 
cause  of  death  was  cerebral  ramolissement ;  but,  although  the  body 
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It  is  a  practical  and  important  deduction  from 
what  has  been  advanced^  that_,  admitting  the  useful- 
ness of  the  alcohohc  compounds  in  many  consti- 
tutions, when  temperately  used,  they  should  never 
be  needlessly  made  use  of,  and  never  to  an  intem- 
perate degree.  It  is  quite  true,  moreover,  that 
children,  and  young  people  generally,  are  more 
likely  to  grow  up  into  healthy  men  and  women 
without  alcoholic  stimulants  in  any  form  being  used 
by  them  habitually ;  to  which,  however,  some  cases 
of  scrofulous  or  feeble  children  may  be  necessarily 
and  properly  excepted. 

The  circumstances  under  which  the  alcoholic  com- 
pounds are  taken,  modify  their  effects  to  an  import- 
ant degree.  They  should  be  mixed  as  much  as 
possible  with  the  alimentary  supplies ;  and,  therefore, 
are  most  safely  as  weU  as  usefully  taken  with  the 
mid-day  meal,  which  should  be  the  most  substantial 
meal  of  the  day,  comprising  a  fair  proportion  of 
animal  food.  To  meet  this  intention,  the  malt- 
Hquor,  the  wine,  or  the  spirit- and- water,  should  be 
taken  in  divided  portions,  at  the  same  time  as  the 
sohd  food, — and  thus  mixed  with  it  as  much  as 
possible.  If  taken  before,  or  even  after,  the  meal, 
the  alcohol  is  apt  to  be  immediately  absorbed  from 
the  stomach  into  the  system;   thus  acting  more 

was  much  attenuated,  the  muscular  fibre  of  the  system  much  wasted, 
and  the  subcutaneous  fat  of  the  extremities  had  almost  disappeared, 
on  cutting  through  the  abdominal  walls  to  examine  the  condition  of 
the  Uver,  a  very  considerable  thickness  of  fat  had  to  be  divided  ;  the 
more  remarkable  from  the  general  attenuation,  but  probably  not  less 
than  three  times  as  thick  as  is  usually  met  with. 
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directly  as  a  stimulant,  and  aiding  less  in  the  diges- 
tion of  the  aliment,  and  promoting  less  the  nutrition 
of  the  body.    It  is  almost  always  unwise,  under  any 
circumstances,  to  allow  any  of  the  forms  of  alcohol 
to  be  made  use  of  habitually  in  the  evening,  or ' 
within  a  short  time  of  the  hours  of  sleep.    The  sys- 
tem is  generally  more  excitable  in  the  evening,  and 
the  effect  of  alcohol  by  so  much  the  greater.  But 
the  effect  of  a  stimulant  in  the  evening,  is  to  render 
the  sleep  less  perfect  and  less  refreshing,— to  disturb 
more  decidedly  the  economy  of  the  nervous  system, 
— and  to  risk  much  more  than  when  the  stimulant 
is  taken  in  the  middle  of  the  day,  the  eventual  inter- 
ference with  the  action  of  the  secreting  organs,  and 
the  production  of  visceral  sluggishness,  and  conse- 
quent congestion.    It  is  almost  too  well  known  to 
make  it  necessary  to  add,  that  none  of  the  alcoholic 
compounds  should  be  taken  into  the  fasting  sto- 
mach,— involving,  as  this  does,  their  immediate  and 
unqualified  absorption  into  the  circulation,  and  their 
most  decided  action  as  mere  stimulants   to  the 
economy. 

If  a  man  will  use  habitually  any  of  the  alcoholic 
stimulants,  he  ought  to  take  care,  that,  as  far  as  he 
can,  he  uses  a  degree  of  exercise  proportionate  to  the 
quantity  he  indulges  in.  It  may  be  rehed  on,  how- 
ever, that,  when  the  system  is  not  peculiarly  feeble, 
from  hereditary  infirmity  or  predisposition,  or  from 
a  defective  early  physical  education,  or  from  other 
causes,  the  fuU  maintenance  of  health  and  strength 
seldom  requires  the  habitual  use  of  any  hquid,  which 
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is  a  stronger  stimulant  than  water.  Medical  men 
have  generally  to  contend  with  the  consequences  of 
long  continued  habits,  which  may  fairly  be  called 
habits  of  excess,  and  which  it  may  be  unwise,  or  even 
unsafe,  to  interfere  with,  or  even  to  modify  in  any 
very  considerable  degree. 

It  is  a  curious  and  interesting  fact,  that,  in  districts 
far  removed  from  one  another  in  geographical  posi- 
tion, having,  perhaps,  however,  some  climatorial 
characteristics  in  common,  and  in  which  the  inhabit- 
ants in  some  degree  seem  to  stand  in  need  of  some 
means  of  checking  the  disintegration  of  the  tissues 
of  the  body,  plants  have  been  provided,  which  exert 
this  influence  on  the  system,  and  appear  to  be  made 
use  of  advantageously,  although,  of  course,  without 
any  direct  idea  of  the  effect  produced  thereby.  Thus 
the  Peruvian  makes  use  of  the  leaves  of  the  coca 
plant,  the  East  Indian  and  South- Sea-Islander  of  the 
areca  or  betel  nut,  the  Turk  of  opium,  and  the 
Chinese  and  American  of  tobacco.  But,  however 
properly,  or  even  needfully,  these  several  narcotics, 
with  the  exception  of  opium,  which  must  be  always 
too  powerful  for  habitual  use — may  be  had  recourse 
to,  under  certain  circumstances  of  cHmate  and  habits 
of  life,  they  cannot  be  required,  and  may  by  so  much 
do  harm,  when  men  are  placed  under  very  different 
external  circumstances,  when  the  expenditure  of  the 
system  may  and  indeed  must  be  justifiably  great,  and 
when  the  alimentary  suppHes  are  at  least  equal  to  the 
possible  expenditure.  It  is  neither  surprising,  nor 
difficult  of  explanation,  that  the  habitual  use  of  any 
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of  these  narcotics,  under  sucli  circumstances,  should 
interfere  unduly  with  the  expenditure  of  the  system, 
should  enervate  and  derange  the  nervous  system, 
should  diminish  the  action  of  the  great  emulging 
organs,  should  eventually  induce  visceral  congestion, 
should  charge  the  system  with  carbonaceous  matters, 
and  in  the  end  disturb  and  impair  the  assimilating 
functions.  And  such  is  the  fair  statement  of  the 
effects  of  tobacco  on  the  system  in  these  latitudes, 
and  what  may  be  gathered  to  be  the  effects  of  this 
and  similar  substances,  when  used  in  excess,  in  the 
countries  where  their  moderate  use  appears  to  be 
required.  There  is  in  Dr.  Meyen's  work,  akeady 
quoted  from,  an  interesting  illustration  of  the  effect  of 
chmate  in  modifying  the  ultimate  effects  of  the  coca 
leaf  on  the  system,  which  may  be  fully  extended  to 
tobacco  and  the  other  narcotics  when  used  habitually. 
The  extract  is,  moreover,  otherwise  interesting  :— 

Poeppig,  who,  during  his  stay  at  Huallaga,  on 
the  eastern  side  of  the  Peruvian  Cordilleras,  was  for 
several  months  in  parts  where  the  coca  is  grown, 
has  given  us  full  information  concerning  this  branch 
of  Peruvian  agriculture.  Just  as  it  is  extremely 
difficult  for  a  drunkard  or  a  real  tobacco  smoker  to 
give  up  his  favourite  indulgence,  so  it  is  difficult  for 
a  coquero  to  refrain  from  the  use  of  the  coca. 
We  also  learn  from  these  travels,  that  the  use  of 
coca  is  as  universal  on  the  eastern  side  of  the  Cordil- 
leras of  Northern  Peru,  as  on  the  table  land  in  the 
south,  and  the  consequences  of  it  are  said  to  be  very 
bad  in  the  warmer  and  damp  districts.    In  the  cold 
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and  elevated  parts  of  the  plateau  of  Chuquito^  where 
the  use  of  coca  is  certainly  very  general^  and  that 
not  only  amongst  the  Indians,  but  amongst  the 
mixed  races,  as  well  as  the  whites,  little  is  to  be 
observed  of  all  the  dreadful  diseases  which  are  said  to 
arise  from  its  use.  In  the  villages  and  towns  around 
the  basin  of  Chuquito,  Indians,  negroes,  whites,  and 
persons  of  mixed  blood,  of  extreme  age,  are  seen 
going  about,  and  now  as  before  using  the  coca.  The 
women  of  these  parts,  who,  as  of  mixed  blood,  are 
known  under  the  name  of  Zambitas,  are  exceedingly 
corpulent,  and  chew  coca  as  generally  as  betel  is 
used  in  India,  without  exhibiting  any  signs  of  the 
dreadful  consequences.  By  the  mixture  of  burnt 
lime,  which  is  much  more  general  in  Northern  Peru 
than  in  the  South,  the  teeth  are  dyed  in  a  disgusting 
manner,  but  they  do  not  suffer  any  injury,  which 
can  easily  be  seen  to  be  the  case  on  the  islands  of 
India,  where  the  betel,  mixed  with  lime,  is  one  of 
the  ordinary  enjoyments  of  life.  It  is  certainly  the 
case,  that  the  excessive  use  of  coca,  on  account  of  its 
volatile  principle,  which  produces  an  effect  similar  to 
that  of  opium,  weakens  the  organs  of  digestion  and 
gradually  over-excites  the  nervous  system;  and  a 
number  of  diseases  thus  arise,  which,  however,  are 
far  from  being  so  dangerous  as  those  which  are  the 
consequence  of  using  opium." 

The  Peruvians  chew  the  coca  leaves  either  by 
themselves,  or  mixed  with  clay  or  lime,  and  made 
into  httle  balls,  which  they  keep  in  the  mouth  until 
they  find  all  the  bitter  and  strong  taste  to  have  been 
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extracted.    The  betel  is  formed  from  the  nut  of  the 
areca  palm,  rolled  in  leaves  of  the  betel  pepper, 
striped  with  moistened  chalk  on  one  side.    The  use 
of  this,  which  is  said  to  turn  the  teeth  to  a  red  colour, 
to  stain  even  the  gums,  and  produce  a  constant  flow 
of  saliva,  and  to  be  altogether  one  of  the  most  dis- 
gusting practices  imaginable,  prevails  extensively, 
and  almost  universally,  among  the  native  East  In- 
dians, the  South- Sea-Islanders,  &c.   Of  the  extensive 
use  of  opium  among  the  Turks,  and  more  recently 
among  the  Chinese,  it  is  hardly  needful  to  speak.  The 
most  powerful  of  the  narcotics, — ^when  used  habit- 
ually, it  becomes  a  stimulus  of  great  activity,  and  of 
proportionably  great  injury  to  the  nervous  system,— 
lowering  the  tone  and  disturbing  the  equilibrium  of 
the  circulation,— enfeebling  and  deranging  the  seve- 
ral processes  of  secretion  and  excretion, — and  leaving 
the  wretched  consumer  of  this  potent  drug,  the  ^dctim 
of  depression,  and  of  ills  of  all  phases,  mental  and 
bodily,  in  the  intervals  between  his  paroxysms  of 
bhssful  excitement, — and  eventually  the  victim  of  a 
premature  imbecility  of  mind,  with  an  organism  worn 
out  before  its  time,  and  the  scarcely-to-be-pitied  prey 
of  an  early  death.    "  The  Confessions  of  an  Enghsh 
Opium-Eater  "  leave  nothing  to  be  wished  for,  in  the 
description  of  the  frightful  efi'ects  of  the  habitual  use 
of  opium. 

Tobacco  plays  a  more  important  part  in  this  coun- 
try, as  to  the  habits  of  the  people.  However  used, 
whether  smoked,  chewed,  or  used  as  snuff,  its  action 
on  the  system  is  but  little  different.    It  is  essentially 
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a  narcotic;  and  as  sucli,  it  is  detrimental  to  the 
power  and  healthiness  of  the  nervous  system, — as 
such,  it  stimulates  at  the  expense  of  subsequent  de- 
pression and  eventual  loss  of  tone, — as  such,  it  inter- 
feres with  the  functions  of  assimilation  and  expen- 
diture,— and  as  such  is  injurious  to  the  health  of  the 
system.  Tobacco  exerts  more  marked  and  injurious 
effects  when  chewed,  less  of  these  when  smoked,  and 
is  least  deleterious  when  used  in  the  form  of  snuff. 
This  is  only,  however,  a  question  of  degree ;  and  in 
the  temperate  climates,  the  use  of  tobacco  in  any 
way  can  only  be  justifiable,  when,  from  poverty  of 
diet,  and  consequent  vital  depression,  the  effects 
of  an  habitually  used  narcotic  may  not  be  unde- 
sirable. 

Perhaps  enough  has  been  already  incidentally  said 
as  to  the  effect  of  water  when  taken  into  the  system, 
so  far  as  its  action  as  a  chemical  agent  may  be  of 
importance,  by  furnishing  oxygen  and  hydrogen  to 
the  organic  processes,  and  entering  into  combination 
accordingly  with  the  materials  of  the  body;  or  at  all 
events,  this  may  have  been  sufficiently  noticed,  so  far 
as  it  seems  to  be  a  necessary  supposition  in  explain- 
mg  some  of  the  organic  processes ; — the  digestion 
of  water  and  other  liquid  food  by  immediate  absorp- 
tion from  the  stomach,  has,  moreover,  been  already 
referred  to and  the  importance  of  water,  as  a  sol- 
vent for  the  more  solid  ingesta,  and  the  menstruum 
of  all  the  alimentary  supplies,— as  the  great  softener 
and  fashioner  of  the  organic  atoms,— as  furnishing 
the  stream,  by  which  the  new  atoms  are  conveyed  to 
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the  different  tissues  and  structures,  and  by  whicli 
tlie  effete  matters  are  removed,  and  by  whicli  the 
oxygen  of  the  respired  air  is  conveyed  and  consumed 
equally  in  all  parts  of  the  body  for  the  maintenance 
of  the  animal  heat,  is,  moreover,  great  and  inte- 
resting. But  the  effect  of  the  aggregate  quantity 
of  water  taken  into  the  system,  and  of  the  periods 
at  which  it  is  taken,  on  the  stomach,  and  on  the 
general  functions  and  powers  of  the  body,  are  of 
more  direct  practical  importance  to  the  present 
inquiry. 

The  stomach  may  be  too  weak,  and  the  system 
generally  too  feeble,  to  bear  large  draughts  of  water 
at  a  time,  without  inconvenience ;  and  its  absorption 
may  be  consequently  so  difficult,  slow,  and  imperfect, 
as  to  render  the  use  of  it  very  properly  a  subject  of 
caution  and  guidance.    This  may  be  remediable  by 
restricting  the  quantity  made  use  of  j  or  it  may  be 
necessary  to  combine  it  with  demulcents,  or  with 
aromatics,  or  with  stimulants,  to  obviate  the  incon- 
venience.   When  taken  shortly  before  a  meal,  in 
debihtated  states  of  system,  or  feeble  conditions  of 
the  digestive  organs,  water  may  remain  long  unab- 
sorbed,  or  so  expend  the  energies  of  the  organ  to 
effect  its  absorption,  as  to  diminish  very  much  the 
chance  of  the  food  next  taken  being  digested  without 
inconvenience.    When  taken  in  too  large  quantity 
along  with  the  food,  it  may  unduly  task  the  powers 
of  the  system  to  effect  its  absorption,  and  thus  very 
much  retard,  and  probably  derange,  the  digestive 
process.  Taken  soon  after  a  meal,  when  the  stomach 
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is  engaged  in  the  primary  digestion,  and  the  food 
and  gastric  jtiice  are  being  blended,  and  are  in  a 
state  of  re-action,  the  effect  of  water,  even  in  the 
strong,  and  when  the  function  of  the  stomach  is  in 
a  state  of  healthy  activity,  is,  commonly,  to  interfere 
much  with  the  digestion,  interrupt  the  solution  of 
the  food,  and  give  rise  to  dyspeptic  symptoms.  When 
the  stomach,  or  the  system  generally,  is  in  a  languid 
or  disordered  state,  these  facts  ought  to  be  especially 
remembered ;  and  the  quantity  of  water  taken,  should 
be  carefully  regulated  by  the  wants  of  the  system ; 
and  the  time  at  which  it  is  taken,  in  reference  to  the 
meal-times,  should  be  likewise  attended  to, — limiting 
the  quantity  taken  soon  before  a  meal,  or  at  the 
same  time  with  the  food,  or  shortly  after  it,  as  much 
as  possible, — and  letting  it  be  taken,  as  much  as  may 
be,  neither  soon  before  nor  shortly  after  the  meals, 
and  even  then  in  regulated  quantities. 

As  to  the  ultimate  action  of  water  on  the  system, 
— ^its  effect  as  a  solvent  for  the  effete  matters,  and  a 
direct  means  of  their  elimination, — ^the  influence  of 
the  great  solvent  may  be  made  useful  in  many  dis- 
ordered conditions  of  the  body;  and,  on  the  other 
hand,  may  be  carried  much  too  far,  and  with  injurious 
consequences  to  the  system.  It  seems  to  be  a  simple 
enough  fact,  that,  however  pure  may  be  the  state  in 
which  water  is  taken  into  the  system,  it  is  never 
pure  when  discharged  from  it;  but  always  carries 
off,  in  solution,  saline  and  azotised  matters ;  and  is,  to 
the  same  degree,  an  emulging  and  expending  agent. 
This  may  be  most  useful  in  maintaining  health,  in 
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warding  off  disease,  or  in  correcting  or  removing 
morbid  action.    It  may  promote  needful  secretion ; 
it  may  carry  off  redundant  matters ;  it  may  relieve 
local  irritation ;  it  may  equalise  the  general  circula- 
tion, or  remove  tlie  slighter  degrees  of  congestion ; 
and  act  beneficially  upon  the  plethoric,  the  sluggish, 
or  the  excited,  conditions  of  the  system,  which  may 
or  may  not  be  sufiicient  in  degree  to  amount  to  dis- 
ease.   The  good  effects  of  water,  as  a  diluent  and 
emulgent,  in  the  human  body,  whether  in  health  or 
disease,  can  hardly  be  exaggerated  in  importance. 
But,  in  the  same  degree,  it  is  possible  to  make  too 
much  use  of  so  energetic  an  agent;— to  the  same 
degree,  it  is  possible  to  make  it  a  means  of  inducing 
debility,  whether  local  or  general ;  and  an  unwise 
means  of  expending  the  powers  of  the  system.  Water 
is  by  no  means  a  weak  and  unimportant  agent  in  the 
animal  economy;  and  is  as  capable  as  most  other 
powerful  agents,  of  subserving  the  well-being,  or  of 
deranging  the  tone  and  healthiness,  of  the  system. 
It  has  been,  of  late  years,— thanks  to  an  extension  of 
one  of  the  forms  of  modern  quackery  to  the  habits 
of  the  people !— too  much  the  custom  to  drink  water 
more  largely  than  the  system  requires  its  diluent  and 
emulgent  action,  in  the  delusive  hope  of  its  acting, 
in  some  mysterious  way,  as  a  tonic  and  remedial 
agent.  However  taken,  when  used  in  larger  quantity 
than  the  wants  of  the  system  imperatively  require, 
water  must  always  act  as  an  emulgent,  and,  to  the 
same  extent,  as  an  expending  and  debilitating  agent, 
—and  should  by  so  much  be  made  use  of  cautiously 
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in  any  excessive  degree ;  and  only  according  to  the 
evident  requirements  of  the  system_,  whether  it  be 
healthy  or  diseased ;  and  with  a  view  to^  and  due 
consideration  of,  its  emulgent  elfects. 

The  individual  articles  of  diet  have  now  been 
discussed.  A  number  of  general  observations  have 
been  interspersed  among  them.  Some,  however, 
still  remain  to  be  mentioned. 

Eating  at  regular  hours,  is  one  of  the  most  im- 
portant dietetic  regulations.    It  is  one,  which  the 
man  who  is  in  a  state  of  comparative  health  might 
do  well  to  attend  to ;  and  one,  the  necessity  of  which 
cannot  be  too  strongly  impressed  upon  the  invahd. 
The  interval  of  time  between  the  meals  ought  not  to 
be  longer  than^ve,— nor  less,  as  a  general  rule,  than 
/owr  hours.    For  instance,  if  the  first  meal  is  taken 
at  eight  o'clock  in  the  morning,  the  second  might  be 
advisedly  taken  at  one  p.  m.,  the  third  at  five  p.  m., 
the  fourth,  if  a  fourth  were  found  to  be  necessary, 
between  eight  and  nine  o'clock  in  the  evening.  It 
may  be  observed,  that,  according  to  this,  five  hours 
is  allowed  as  the  interval  between  the  first  and 
the  second  mealj   four  hom-s   after  the  second 
meal;    and  only  three  hours   and  a  half  after 
the  third.     The  reason  is,  that  the  two  former 
should  be  the  principal  meals;  and  ought  to  be 
looked  upon  as  being  virtually  the  only  meals.  The 
third  meal  usually  consists  essentiaUy  of  tea,  which 
acts  as  a  cordial  and  restorative  to  the  stomach,  and 
is  generally  very  grateful ;  and,  in  some  cases,  when 
the  stomach  is  either  languid,  or  morbidly  sensitive, 
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may  be  very  useful,  and  even  be  necessary.  The 
advantage  of  taking  a  certain  quantity  of  liquid  three 
or  four  hours  after  a  meal  which  substantiaUy  con- 
sists of  solid  food,  and  the  digestion  of  which  expends 
or  employs  so  much  of  the  fluids  of  the  system,  is 
sufficiently  apparent,— and  is  usually  indicated  by  the 
sensations;  and  when  the  peculiar  azotised  principle 
contained  in  tea,  is  added  to  the  mere  diluent  action 
of  the  water,  subserving  a  sedative  or  narcotic  pur- 
pose on  the  tissues  and  the  nervous  system  gene- 
rally, and  probably  some  secondary  good  effect  on 
the  secretion  of  bile,  the  usefulness  of  the  third 
meal  of  tea  needs  neither  further  iUustration  nor 
further  defence.    If  very  httle  or  no  sohd  food  is 
taken  along  with  it,  tea  does  not  add  in  any  appa- 
rent degree  to  the  labours  of  the  stomach,  but  rather 
and  simply  aids  it  in  the  completion  of  the  digestion 
of  the  previous  meal.    And,  indeed,  so  fully  am  I 
persuaded  that  it  is  in  this  way  the  third  meal 
should  be  regarded,  that  I  should  advise  the  great 
majority  of  people  to  eat  nothing  at  tea-time.  So 
taken,  about  three  or  four  hours  after  what  is  ahnost 
always  the  heaviest  meal  in  the  day,  tea  is  simply 
and  decidedly  soothing  and  restorative;  facilitatmg 
the  assimilation  of  any  still  undigested  matters  that 
may  remain  in  the  stomach,  and  leaving  so  long  an 
interval  between  the  dinner  and  the  supper,  or  the 
dinner  and  the  bed-time,  as  may  commonly  enable 
even  the  feeblest  stomach  to  dispose  of  the  largest 
meal  of  the  day.    But  if  any  sohd  food  is  taken  with 
the  tea   the  stomach,  hardly  recovered  from  the 
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expending  consequences  of  digesting  the  dinner,  is 
again  set  to  work;  and  the  beneficial  effects  of  the 
tea  are  apt  to  be  counteracted  by  the  call  on  the 
stomach  for  a  renewal  of  its  labours.  The  student 
will,  I  think,  commonly  find  that,  after  a  cup  of 
tea,  thus  taken  by  itself,  about  three  or  four  hours 
after  his  dinner,  he  will  be  better  prepared  for  any 
intellectual  exertion,  than  at  any  other  time  of  the 
day ;  whereas,  if  he  takes  solid  food  with  the  tea, 
mind  and  body  are  apt  to  become  more  or  less 
lethargic ;  and  he  loses,  to  a  greater  or  less  extent, 
his  command  over  the  mental  faculties,  for  an  hour 
or  more.  If  the  practice  of  eating  nothing  at  tea- 
time,  need  not  be  regularly  adhered  to, — when  a 
reason  or  necessity  for  an  extra  degree  of  mental 
labour  exists,  it  may  be  usefully  adopted. 

The  breakfast  should  always  be  an  important,  if 
not  the  most  important,  meal  of  the  day.  It  should 
seldom  be  taken  until  some  little  time  after  rising 
in  the  morning,  and  seldom  until  after  some  little 
exercise  has  been  taken.  The  necessity  for  this  rule 
is  greater,  if  food  have  been  taken  late  on  the  pre- 
ceding evening,  and  the  possibility  of  any  remaining 
crudity  of  stomach  from  the  preceding  meal  is 
involved.  In  many  cases  of  debility,  whether  of 
the  digestive  organs  in  particular,  or  of  the  system 
generally,  some  food  is  properly  and  necessarily 
taken,  even  before  rising  from  bed  in  the  morning, 
and  at  all  events  as  soon  after  rising  as  may  be, 
and  before  any  exertion  is  made  and  in  default  of 
this  indulgence,  the  system  is  found  to  be  deranged, 
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and  the  functional  processes  disturbed,  during  the 
remainder  of  the  day.  These  are,  however,  extreme 
cases  j  and  cases  in  which  the  habit  of  taking  food 
before  rising  in  the  morning  has  been  merely 
acquired  by  indolence  and  self-indulgence,  should 
not  be  mistaken  for  them.  If  the  interval  of  time 
between  rising  in  the  morning  and  the  breakfast,  be 
not  long  enough  to  expend  unwisely,  or  somewhat 
exhaust,  the  nervous  energies,  the  meal  may  usually 
be  more  substantial  in  quality  and  quantity,  the 
longer  the  time,  and  the  greater  the  amount  of 
bodily  or  mental  exercise  undergone,  before  the 
breakfast. 

The  breakfast  is  very  properly  made  to  consist  of  a 
considerable  proportion  of  hquids,  to  supply  the  loss 
of  the  fluids  of  the  body  during  the  hours  of  sleep; 
and  along  with  the  hquids,  should  generally  be  taken 
a  large  proportion  of  the  solid  food  required  for  the 
support  of  the  system  during  the  twenty-four  hours. 
And  this,  for  more  than  one  important  reason.  The 
nervous  system  is  restored  by  sleep  to  its  fullest 
power  and  activity;  the  equihbrium  of  its  different 
endowments  is  regained;  and  all  the  organic  pro- 
cesses are  fitted  for  their  offices  in  a  corresponding 
degree.    Hence  the  importance  of  appetite  for  the 
breakfast,  as  a  criterion  of  unimpaired  health,  and 
the  greater  chance  of  the  food  then  taken  being 
assimilated  without   apparent  disturbance  of  the 
digestive  organs,  or  any  evident  tax  upon  the  powers 
of  the  economy.    But,  in  addition  to  this  very  suf- 
ficient reason  for  making  the  breakfast  consist  of  an 
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important  part  of  the  day's  bill  of  fare,  may  be 
mentioned,  tbe  great  effect  of  light  on  all  the  functions 
of  the  body,  and  likewise  the  importance  of  the  long 
interval  between  the  early  meal  of  the  day  and  the 
hours  of  sleep,  as  additional  reasons  and  motives  for 
attaching  so  much  importance  to  the  breakfast. 
Granting  that  any  one  who  undergoes  a  fair  share  of 
mental  and  bodily  exertion,  should  eat  a  given  quan- 
tity of  animal  food  every  day,  diluting  this,  for  the 
purposes  of  respiration,  &c.,  with  vegetable  food,  the 
advisibility  of  dividing  this  quantity  into  two  parts, 
one  of  which  is  taken  when  the  powers  of  the  body 
are  in  the  fittest  state  to  assimilate  it  duly,  and  the 
other  after  a  reasonable  interval,  and  before  the 
nervous  system  has  become  expended  by  its  mental 
and  bodily  labours,  may  suggest  itself  reasonably  to 
any  one.    The  animal  food  may  consist,  according 
to  circumstances,  of  cold  or  broiled  meat,  fish,  eggs, 
bacon,  and  the  Hke, — adapting  the  kind,  as  well  as 
the  quantity,  to  the  powers  of  the  stomach,  and  the 
probable  wants  and  expenditure  of  the  body ;  and  this 
is  diluted  with  any  required  quantity  of  farinaceous 
food.    Whether  the  liquid  taken  at  breakfast  be  tea, 
coffee,  cocoa,  chocolate,  milk,  gruel,  or  barley  water, 
or  cold  water,  must  depend  on  the  state  of  the 
digestive  organs,  and  the  powers  and  organic  sensi- 
bilities of  the  system.    The  quantity  of  h* quid  should 
likewise  be  carefully  adapted  to  the  state  and  wants 
of  the  system ;  remembering  that  the  separate  ab- 
sorption of  the  liquid  food  from  the  stomach  may 
interfere  with  and  derange  the  digestive  process  in 
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many  instances, — and  in  most  cases,  if  tte  liquids 
be  taken  in  an  undue  quantity. 

The  second  meal  should  be  taken  some  four  or  five 
hours  after  the  breakfast.    It  should  embrace  almost 
all  the  remainder  of  the  food  not  taken  at  breakfast, 
that  is  required  by  the  economy  during  the  twenty- 
four  hours, — whether  fashion  and  circumstances  allow 
this  meal  to  be  called  dinner  or  not.    How  exceed- 
ingly unwise  it  must  be  to  fast  longer  than  five  hours, 
during  those  hours  of  the  day  when  the  mental  and 
bodily  expenditure  is  the  greatest, — to  task  them  un- 
duly, and  so  far  exhaust  the  powers  of  the  economy, — 
is  an  evident  and  important  truth ;  and  the  useful- 
ness of  taking  the  large  proportion  of  the  ahmentary 
supplies  so  long  a  time  before  the  hour  of  sleep,  as 
will  almost  prevent,  and  certainly  much  diminish, 
the  chance  of  going  to  sleep  with  undigested  food  in 
the  stomach,  in  such  a  degree  of  crudity  as  may 
interfere  with  the  soundness  and  perfectness  of  the 
sleep,  and  its  restorative  and  equalising  influence  on 
the  nervous  and  vascular  and  organic  processes, — is 
very  obvious ;  and  the  desirableness  of  the  food  being 
taken  before  the  nervous  energies  are  otherwise  in 
great  part  expended  by  the  mental  and  muscular 
labours,  only  to  be  restored  after  another  night^s 
sleep,  is,  again,  a  cogent  reason  for  dining,  or  virtu- 
ally dining,  in  the  middle  of  the  day,  or  as  near  to 
the  middle  of,  the  day  as  may  be.    That  anomalous 
meal,  luncheon,  becomes  necessary  or  desirable,  if  the 
dinner  cannot  be  taken  about  five  hom's  after  the 
breakfast ;  and  if,  breakfasting  at  eight,  nine,  or  ten, 
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in  tlie  morning,  a  man,  especially  if  he  be  a  dys- 
peptic, cannot  dine  before  five,  six,  or  seven  in  the 
evening,  not  only  should  he  eat  luncheon  at  twelve, 
one,  or  two  o^ clock,  but  he  should  virtually  dine  at  the 
luncheon,  or  eat  at  that  time  the  larger  proportion  of 
his  alimentary  supplies, — leaving  as  little  as  may  be 
to  be  eaten  at  hours  so  much  nearer  to  his  bed- time. 

It  is  usually  unwise  to  sleep  soon  after  any  of  the 
meals.  It  risks  the  formation  of  an  imperfectly  con- 
cocted chyme,  and  the  passage  of  undissolved  and 
unmixed  food  into  the  bowels, — and  consequent  de- 
rangement of  the  second  digestion,  and  interference 
with  the  ultimate  assimilation  of  the  food, — and  pos- 
sible disturbance  of  the  prima  via.  But  the  advisa- 
bility of  remaining  still  for  some  longer  or  shorter 
time  after  eating,  is  not  thereby  affected.  The  fact 
remains,  that,  during  the  first  stage  of  the  digestive 
processes,  a  large  quantity  of  blood  is  determined  to 
the  stomach,  to  produce  the  secretion  of  the  gastric 
juice,  to  reduce  the  chemical  condition  of  the  different 
articles  of  food,  to  dissolve  the  alimentary  atoms,  and 
prepare  them  for  assimilation,— and  that,  if  there  be 
any  doubt  as  to  the  general  vigour  and  activity  of  the 
system,  or  as  to  the  power  and  healthiness  of  the 
digestive  organs,  there  should  be  no  diversion  of  the 
blood  thus  determined  to  the  stomach;  an  effect 
which  muscular  exercise,  or  setting  the  mind  to 
work  upon  any  engrossing  and  thought-requiring 
subject,  must  necessarily  risk.  The  time  necessary  to 
be  so  devoted  to  non-interference  with  the  stomach's 
functions,  varies  according  to  the  degree  of  general 
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debility,  or  the  feebleness  or  derangement  of  the 
digestive  organs :  it  may  be  said  to  be,  from  half-an- 
hour  to  two  hours.  After  this,  exercise,  especially 
bodily  exercise,  and  more  particularly  if  taken  in  the 
open  air,  assists  the  processes  of  assimilation,  by 
promoting  the  action  of  the  capillaries,  and  the 
general  expenditure  of  the  system,  as  well  as  by 
equalising  the  circulation,  and  diminishing  the  chance 
of  irregular  distribution  of  the  blood. 

The  dinner  very  properly  contains  a  smaller  quan- 
tity of  liquid  matter  than  the  breakfast  j  both  because 
the  system  probably  requires  less  Hquid  ingesta  at 
that  time  of  the  day,  and  because,  when  not  needful, 
liquids  tend  to  interfere  with  the  digestion  of  the 
solid  aliment.    In  fact,  if  the  stomach  is  feeble,  or 
otherwise  disordered  in  its  functions,  it  may  be  wise 
or  needful  to  take  what  liquids  the  system  requires 
between  the  meals,  rather  than  along  with  them. 
Liquids  ought,  moreover,  to  be  rather  taken  before 
eating,  than  either  at  the  same  time  with  the  sohd 
food,  or  soon  thereafter.    It  would  have  been  said  at 
one  time,  to  be  injudicious  to  drink  before  eating,  from 
the  idea  that,  in  this  way,  the  gastric  juice  might  be 
diluted,  and  its  solvent  powers  by  so  much  weakened. 
This  is  now  known  to  be  a  false  objection  j  because 
the  gastric  juice  is  only  secreted,  when  the  aliment  is 
in  contact  with  the  lining  membrane  of  the  stomach. 

Every  sufferer  from  indigestion,  in  any  of  its  forms, 
should  be  restricted  to  one  or  at  most  two  dishes  at  a 
meal.  The  multiplicity  of  dishes  tempts  the  appetite 
to  overload  the  stomach ;  but,  in  addition  to  this,  the 
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stomach  digests  more  quickly  a  single  dish,  even  of 
somewhat  difficult  digestion,  than  a  mixture  of  dishes 
that  are  digested  more  easily. 

"  But  other  ills,  th'  ambiguous  feast  pursue, 
Besides  provoking  the  lascivious  taste. 
Such  various  foods,  tho'  harmless  each  alone, 
Each  other  violate  ;  and  oft  we  see 
What  strife  is  brew'd,  and  what  pernicious  bane. 
From  combinations  of  innoxious  things. " 

Armstrong. 

Dishes  which  are  composed  of  a  great  variety  of 
articles,  are  properly  included  under  this  head.  The 
simpler  the  dish  to  which  the  dyspeptic  confines 
himself,  the  less  likely  is  he  to  feel  its  digestion. 
There  is  no  question,  however,  that  cookery  plays 
an  important  part,  in  subserving  or  interfering  with 
the  functions  of  the  stomach ;  or  that  some  of  the 
results  of  the  continental  mode  of  cookery,  when 
not  spoiled  by  the  addition  of  oils  or  acids,  are  more 
easily  digested  than  the  plain  roasted  and  boiled 
meats  of  the  Enghsh  cook.  This  is  probably  a  ques- 
tion of  the  mechanical  condition  of  the  animal  fibre, 
and  its  being  made  more  tender  and  soluble,  instead 
of  more  hard,  by  the  culinary  processes ;  and  not  a 
question  as  to  the  complexity  or  simplicity  of  the 
dish  that  is  eaten. 

The  more  thoroughly  the  food  is  masticated,  the 
more  quickly  and  easily  it  is  digested.  Indigestion 
very  commonly  comes  on,  when  people  are  losing 
their  teeth,  and  are  consequently  unable,  from  irri- 
tation of  the  gums,  to  chew  their  food  properly. 
Horses  become  emaciated  and  out  of  health  from  a 
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similar  cause, — from  inequalities  of  the  surfaces  of 
tlie  teeth,  which  prevent  the  perfect  mastication  of 
the  food.  It  has  even  been  said,  and  perhaps  justly, 
by  distinguished  naturalists,  that  the  loss  of  the 
teeth,  and  the  consequent  imperfect  mastication  of 
the  food,  is  the  principal  cause  of  the  shortness  of 
the  hfe  of  many  of  the  lower  animals.  Cases  of 
indigestion  are  of  frequent  occurrence,  which  are 
wholly  attributable  to  the  common  practice  of  eating 
the  meals  too  quickly,  and  the  consequent  swallow- 
ing of  the  food  in  large  and  imperfectly  chewed 
masses.*    Food  that  is  so  taken  into  the  stomach,  is 

*  A  medical  man  who  had  paid  considerable  attention  to  dental 
surgery,  assured  me,  that  one  of  the  greatest  causes  of  the  early 
decay  and  consequent  loss  of  the  teeth  which  so  generally  prevails,  is, 
that  they  are  too  close  together.  He  says,  « that,  although  fixed  in 
their  sockets,  the  teeth  stiU  yield  somewhat  durmg  the  mastication 
of  food, — that  their  mode  of  connection  with  the  alveolar  processes 
renders  them  more  or  less  elastic, — enabling  them  to  recede  in  some 
degree  before  the  resisting  body  : "  a  beautiful  provision  to  prevent 
unnecessary  friction,  and  so  to  prevent  or  diminish  the  wearing  away 
of  the  enamel.  He  says,  « that  when  the  teeth  are  too  close  together, 
the  rubbing  of  the  teeth  on  one  another  during  mastication  wears 
away  or  cracks  the  e?iamel  that  is  between  them,  by  which  the  bony 
structure  is  exposed,  and  the  teeth  decay."  He  drew  the  rational 
inference,  that,  for  this  among  other  I'easons,  the  teeth  of  young 
people,  from  their  eighth  or  ninth  to  their  eleventh  or  twelfth  year, 
should  be  occasionally  examined  ;  and  that,  when  this  undue  proximity 
of  the  teeth  to  one  another  is  foimd  to  obtain,  one  should  be  removed 
from  each  side  of  the  over-filled  jaw.  He  contended,  that,  by  this  simple 
means,  the  teeth  would,  to  a  very  great  degree,  be  prevented  from 
decaymg  prematm'ely,  while  the  set  would  be  rendered  more  regular 
and  uniform,  and  the  teeth  would,  of  course,  at  that  early  age,  so 
accommodate  themselves  to  the  additional  room  thus  given  to  them, 
that  there  would  be  eventually  no  perceptible  gap  at  the  places  from 
which  the  teeth  had  been  extracted.  For  obvious  reasons,  he  prefers 
removing  the  first  or  second  molar  teeth.    There  is  probably  much 
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not  thorouglily  mixed  with  saliva;  and  the  great 
assistance  which  this  important  secretion  renders  to 
the  complex  processes  of  digestion  is  thereby  lost. 
In  the  case  of  the  farinaceous  foods,  this  will  be  un- 
derstood to  be  peculiarly  important.  But  the  useful- 
ness of  a  due  mastication  of  the  food  is  by  no  means 
confined,  in  the  case  of  man,  to  the  farinaceous 
articles  of  food.  It  is  almost  equally  evident  in  the 
case  of  animal  fibre,  when  the  effect  of  mastication 
may  be  simply  mechanical,  and  have  little  to  do 
with  the  admixture  with  the  saliva ;  and  many  dys- 
peptic cases  connected  with  imperfect  mastication, 
either  from  a  long  habit  of  eating  rapidly,  or  from 
the  defective  condition  of  the  teeth,  are  much  re- 
lieved by  directing  the  meat  to  be  pounded  or 
chopped  into  small  pieces  by  the  cook,  and  served 
up,  plainly  cooked,  in  this  state.  A  strong  extract 
of  meat, — made  by  mixing  pounded  animal  fibre, 
free  from  skin  or  fat,  with  its  own  weight  of  cold 
water ;  rubbing  them  thoroughly  together,  to  secure 
the  solution  of  all  the  soluble  matters;  gradually 
heating  the  mixture  to  the  boihng  point ;  allowing  it 
to  boil  for  a  few  minutes;  and  straining  the  ex- 
tract from  the  hard  and  coagulated  albuminous  and 
fibrinous  remainder, — affords   an  animal  matter, 

important  truth  in  these  views  as  to  the  cases  of  tlie  decay  of  the 
teeth,  which  commences  in  the  surfaces  which  are  in  contact  with  the 
other  teeth.  It  could  not  be  applicable  to  the  cases  in  which  the 
caries  begins  at  the  top  of  the  crown  of  a  tooth.  The  observation, 
however,  seems  to  be  so  feasible,  and  is  probably  applicable  to  so 
many  cases,  that,  if  true,  it  cannot  be  too  generally  Imown. 

o  3 
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of  highly  nutrimentary  character,  which  contains, 
according  to  Professor  Liebig,  a  mixture  of  albumen 
and  gelatin,  nearly  one-half  being  an  absolute  albu- 
men. Nearly  one-fourth  of  the  whole  solid  or  non- 
aqueous substance  of  the  meat  is  thus  extracted; 
and  a  much  larger  proportion  of  the  animal  matter 
that  is  convertible  by  the  organs  of  digestion  into 
aliment.  In  such  cases  as  those  referred  to,  in  which, 
whether  from  decay  of  the  teeth  or  other  causes,  a 
due  mastication  is  not  afforded  to  the  solid  animal 
fibre,  to  facilitate  its  digestion  in  a  sufficient  degree, 
the  use  of  such  an  extract,  either  alone,  or  mixed  at 
discretion  with  other  viands,  might  prove  to  be  an 
exceedingly  valuable  and  desirable  addition  to  the 
dietary. 

But  food  ought  not  to  be  eaten  quickly,  for  another 
reason.  It  is  important  to  eat  slowly,  because  there 
is  thus  less  danger  of  eating  to  repletion,— of  taking 
more  food  at  one  time,  than  the  stomach  can  easily 
digest.  If  food  is  eaten  slowly,  a  distinct  sensation 
is  felt  when  enough  has  been  taken.  If  food  is  eaten 
faster,  this  sensation  is  either  not  perceived  until  too 
much  has  been  taken,  or  it  is  not  attended  to. 

The  quantity  of  food  made  use  of,  is  of  no  less 
importance  than  its  digestibihty,  simplicity,  mode  of 
cookery,  and  due  mastication,  to  the  healthy  condition 
of  the  digestive  organs  and  of  the  system  generally. 
The  great  and  good  Dr.  FothergiU,  in  one  of  his  papers, 
says,  "  Nothing  is  of  so  much  consequence  to  invalids, 
and  the  more  delicate  of  both  sexes,  as  attention  to 
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quantity.    There  are  many  people  who  seem  to  be 
possessed  of  such  powers  of  digestion,  as  to  be  under 
no  restraint  on  that  account,  and  who  never  feel  them- 
selves incommoded,  either  with  the  quantity,  or  the 
most  heterogeneous  quahties  of  their  food.  They  rise 
from  the  most  plentiful  mixed  and  rich  repasts,  with- 
out any  kind  of  apparent  uneasiness.  But  this  is  not 
the  case  with  the  generality — they  are  affected  with 
imeasiness,  some  in  one  way,  some  another,  by  the 
unnatural  load.    And  how  often  do  we  hear  such 
complaining  of  the  ill  effects  of  this  or  that  particular 
kind  of  diet,  when,  perhaps,  their  sufferings  arise 
from  the  quantity  of  all,  rather  than  the  disagreement 
of  any.    It  demands  attention  to  observe  that  just 
medium,  and  no  less  resolution  to  keep  to  it,  which 
the  stomach  invariably  points  out  in  respect  to  qua- 
lity.   The  how  much  must  be  determined  by  every 
individual.^^   In  reference  to  this  question,  I  may  be 
permitted  to  quote  the  following  from  Dr.  M'Cabe^s 
able  work  "On  the  Cheltenham  Waters,  and  the 
Diseases  in  which  they  are  recommended.^^ — "  It  is 
surprising,  and  deserves  to  be  generally  known,  what 
a  small  quantity  of  food  is  necessary,  not  only  to 
preserve  life,  but  also  to  maintain  perfect  health.  As 
the  particular  application  of  a  fact  has  more  weight 
than  its  general  assertion,  we  shall  here  mention  a 
circumstance  which  Dr.  Gregory,  of  Edinburgh,  was  in 
the  habit  of  relating,  in  his  lectures  on  the  practice 
of  medicine,  which  is  strongly  illustrative  of  the  posi- 
tion above  advanced.   Some  European  troops,  in  the 
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East  Indies,  were,  by  the  chances  of  war,  reduced 
to  the  necessity  of  subsisting  for  a  considerable  time 
on  the  scanty  allowance  of  about  two  ounces  of  rice 
daily.    Among  them  were  some  oflS.cers  who  had 
long  been  accustomed  to  the  luxurious  mode  of  living 
usually  adopted  by  Europeans  in  the  East.  When 
first  reduced  to  this  scanty  allowance,  they  expected 
that  death  would  shortly  reheve  them  from  their 
miserable  condition;  but  they  were  agreeably  sur- 
prised to  find,  day  after  day,  that  they  still  retained 
their  health  and  vigour ;  and  after  the  expiration  of 
several  months,  during  which  time  they  had  lived  on 
this  scanty  allowance,  they  were  aU  in  perfect  health. 
This  celebrated  physician  went  farther ;  he  said,  that 
some  of  them,  who  at  the  commencement  of  their 
involuntary  abstinence  were  pallid,  sallow,  and  ema- 
ciated, with  all  the  other  symptoms  which  usually 
characterise  chronic  diseases  of  the  liver,  at  the  time 
of  their  liberation  were  considerably  improved  both 
in  health  and  general  appearance."    This  case  is 
interesting,  and  in  some  degree  illustrative  of  this 
question,  both  from  the  degree  to  which  the  involun- 
tary abstemiousness  was  carried,  and  the  length  of 
time  during  which  it  had  to  be  endured.    But  the 
climate  of  India,  involving  the  consumption  of  so 
much  less  carbon  for  the  maintenance  of  the  animal 
heat,  and  the  probably  small  amount  of  exertion 
whether  mental  or  bodily  these  troops  would  be 
called  upon  to  undergo,  make  a  large  deduction 
necessary,  in  applying  the  facts  to  the  climate  of 
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Great  Britain,  and  to  the  ordinary  circumstances 
of  life.    There  can,  however,  be  no  doubt,  that 
the  tendency,  especially  among  the  middle  and 
upper  classes  of  the  people,  and  among  the  more 
sedentary,  is  to  eat  too  much,  more  than  is  required 
to  meet  and  compensate  for  the  expenditure  of  the 
system;  that  this  excess  of  food,  either  loads  the 
system  unduly  and  unwisely,  or  tasks  the  emulging 
organs  with  extra  duty  for  its  elimination;  failing 
which,  disordered  action  must  ensue.  That  there  are 
exceptions  to  this,  however,  and  an  opposite  side  to 
this  picture,  is  likewise  true;  that  there  are  men, 
whose  labours  of  mind,  and  sometimes,  although 
more  seldom,  of  body  likewise,  are  so  great,  that  the 
nervous  energies  are  so  far  expended  by  these  exer- 
tions, as  to  rob  unfairly,  and  at  their  proper  peril, 
the  digestive  processes  of  their  share  of  vitalising 
influence,  I  know  to  be  true :  I  have  seen  cases  of 
this  kind,  in  which  the  stomach  has  been  so  feeble, 
and  the  powers  of  assimilation  so  much  deranged,  that 
the  system  has  been  restricted  to  a  minimum  quantity 
of  farinaceous  food,  in  order  that  there  might  have  to 
be  expended  in  the  digestion  as  Httle  as  possible  of  the 
power  sought  to  be  devoted  to  the  business  of  the  life. 
It  need  not  be  said,  that  the  end,  in  all  such  cases, 
must  be  the  same ;  that  the  machine  must  be  injured 
by  all  excesses,  whether  intellectual  or  otherwise; 
that  the  great  processes  of  reproduction  and  expen- 
diture become  less  and  less  equal  to  the  mainte- 
nance of  organic  power,  or  even  of  life ;  and  that 
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disease  must  be  the  certain,  and  not  very  remote 
consequence.    Such  cases  must  enlist  more  of  our 
sympathy,  than  those  of  the  glutton  or  the  drunkard; 
but  they  involve  at  least  an  equal  infraction  of  the 
organic  laws,  and  afford  equally  important  beacons 
to  warn  men  from  such  dangerous  courses.    Man  is, 
under  all  circumstances,  largely  the  creature  of  his 
organisation ;  in  consonance  with  the  requirements 
of  which  he  must  live,  if  he  is  to  mantain  his  health, 
and  consequently  his  power,  opportunity,  and  length 
of  time,  for  usefulness,  and  for  the  attainment  of  his 
object,— whether  that  object  be  high  or  low,  selfish 
or  philanthropical,  ennobling  or  otherwise. 

The  quantity  of  food  upon  which  life  may  be 
maintained  for  considerable  periods  of  time,  is  shown 
to  be  small,  by  many  well  authenticated  instances  of 
privation,  from  the  consequences  of  shipwreck,  &c. 
In  the  weU-known  instance  of  "The  mutiny  of 
the  Bounty,"  eighteen  men  were  kept  ahve,  at  an 
admitted  point  just  above  that  of  actual  starva- 
tion, on  an  allowance  per  man  of  four  ounces 
of  bread  per  day,  divided  into  three  portions,  and 
consumed  in  the  morning,  at  noon,  and  at  sunset. 
This  fearfully  low  scale  of  diet,  improved  by  the 
occasional  addition  of  half  an  ounce  of  pork,  or  the 
quarter  of  the  kernel  of  a  cocoa  nut,  was  virtually 
more  low  and  meagre  than  it  appears  to  be,  from 
the  statement  that  the  bread  was  in  a  great  degree 
spoiled  by  exposure  to  wet,  and  is  called  in  the 
eventful  history,"  rotten  and  decayed;  that  the 
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quantity  of  water  issued  to  every  man  per  day  had 
to  be  limited  to  less  than  a  pint;  that  the  poor 
fellows  were  exposed  in  an  open  boat  night  and 
day,  and  had  to  endure  the  extremes  of  cold,  some 
degree  of  labour,  loss  of  sleep,  and  the  like.  Their 
case  was  made  worse,  moreover,  by  their  having  had 
to  throw  away,  early  in  their  awful  time  of  suffering, 
aU  superfluous  clothes,  in  order  to  lighten  the  boat, — 
and  by  their  defenceless  exposure  to  wind  and  rain 
during  part  of  the  subsequent  time.   The  single  com- 
fort spoken  of,  is  a  small  quantity  of  rum, — which, 
although  only  sufficient  to  be  served  out  in  quantities 
of  a  teaspoonfiil  to  each,  reheved  the  sense  of  cold  and 
exhaustion,  when  it  became  extreme  and  alarming. 
This  state  of  misery  continued  during  twenty-three 
days,  and  was  survived  by  all  the  men.  This  case  and 
such  cases  are  matters,  however,  rather  of  curious 
experience,  than  of  practical  interest. 

In  gaols,  the  inmates  are  said  to  have  been  kept  in 
health  and  strength,  on  a  daily  allowance  to  every  indi- 
vidual of—lst,  nine  pounds  of  potatoes,  a  pint  of  new 
milk,  and  a  pint  of  butter  milk;  or,  2nd,  of  two  pounds 
of  bread  and  a  quart  of  new  milkj  or,  3rd,  of  eight 
ounces  of  oatmeal,  made  into  stirabout,  four  pounds 
of  potatoes,  a  pint  of  new  milk,  and  a  pint  of  butter- 
milk; or,  4th,  in  an  instance  of  people  who  had  to 
work,  of  thirteen  ounces  of  oatmeal,  two  and  a  half 
pounds  of  potatoes,  and  two  and  a  half  pints  of  but- 
termilk.*   These,  however,  are  examples  of  dietin 


*  Report,  by  Sir  David  Barry  and  Dr.  Corrie,  on  the  System  of 
PubUc  Medical  Relief  in  Ireland. 
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without  the  use  of  flesh-meat;  and  are  rather,  it 
should  be  observed,  indications  of  how  little  food 
may  serve  to  keep  men  in  a  certain  degree  of  health, 
than  satisfactory  guides  to  a  fit  diet  for  those  who 
are  not  criminals,  and  deserve  to  be  liberally  pro- 
vided for,  and  yet  not  more  so  than  is  found  to 
consist  with  the  maintenance  of  health.  Such  a 
scheme  of  diet  appears  to  be  the  one  used  in  the 
British  navy. 

DIETARY  OF  THE  BRITISH  NAVY. 
The  provisions  aUowed  daily  to  every  person  serving  in  her  Ma- 
jesty's ships,  consist  of— 

.  lib. 
.     .    1  gal. 
.    1  oz. 


Bread  . 
Beer 
Cocoa  . 
Sugar 
Fresh  meat 

and 
Vegetables 
Tea 


1^  oz. 
lib. 


Oilb. 
Oioz. 


When  fresh  meat  and  vegetables  are  not  issued,  there  is,  in  Ueu 
thereof — 

Salt  beef    .         •         •  • 
and 

Flour  .         .         •         •  ' 
or 

Salt  pork    .         •         •  • 
and 

Peas   .         •         •         •  " 


.  0|lb.^ 

.   Of  lb. 

mately. 

.   Of  lb. 

Alte] 

And,  weekly,  whether  fresh  or  salt  meat  is  used- 


/  for  occasional 
use,  and  only 
paid  for  when 

V  used. 
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The  following  scheme  shows  the  proportion  of  provisions,  with  salt 
meat  for  each  man,  for  fourteen  days  : — 


Bread. 

cq 

Sugar. 

Cocoa. 

(4 

u 

o 

Flour. 

in 
cd 
u 

Oatmeal  and 
Vinegar, 
Pints  each. 

lb. 

gal. 

OZ. 

OZ. 

OZ, 

ID. 

ID. 

lb. 

pt. 

Dunaay    .       .  . 

1 
4 

3 

3 

Monday      .       .  . 

H 

1 

T 

3 
f 

1 

2 

Tuesday  . 

1 

li 

1 

4 

S 

3 

Wednesday .       .  . 

} 

1* 

1 
4 

.3 

1 
2 

■  1  a5 

Thursday . 

1* 

1 

4 

3 
4 

f 

Friday        .       .  . 

H 

1 
4 

3 
4 

1 

2 

Saturday  . 

li 

1 
4 

S 
4 

3 

> 

Sunday       .       ,  . 

X 

4 

3 
4 

1 

a 

•i 

Monday  . 

li 

1 
4 

3 

.? 

X 

Tuesday      .       .  . 

H 

1 

4 

S 
4 

1 

2 

Q 
03 

Wednesday 

H 

1 

1 

3 

Thursday    .       .  . 

H 

1 

4 

3 

1 
2 

Friday 

H 

1 
4 

3 
? 

3 
? 

Saturday     .       .  . 

H 

1 

4, 

3 

1 

2 

Proportion  for  14  days 

14 

14 

21 

14 

H 

^4 

5i 

On  the  days  on  which  flour  is  issued,  suet,  and  raisins  or  currants, 
may  be  substituted  for  a  portion  of  the  flour ;  1  lb.  of  raisins,  or  i  lb. 
of  currants,  or  ^  lb.  of  suet,  being  considered  equal  to  1  lb.  of  flour. 

When  it  is  necessary  or  expedient  to  alter  any  of  the  kinds  of 
provisions,  and  to  issue  others  as  then'  substitutes,  it  is  observed, 
that — 


1|  lb.  of  soft  bread,  or  . 
1  lb.  of  rice,  or  . 
1  lb.  of  flour  . 
1  pint  of  Avine,  or 
i  pint  of  spirits 
1  OZ.  of  cofiee,  or 
i  oz.  of  tea  . 
1  lb.  of  ricej  or  . 
1  pint  of  calavances,  or  . 
1  pint  of  dhoU  . 
1  lb.  of  rice  equal  to  1  quart  of  oatmeal 


is  to  be  considered  equal  to 
1  lb.  of  biscuit. 

is  to  be  considered  equal  to 
1  gallon  of  beer. 

equal  to  1  oz.  of  cocoa, 
equal  to  1  pint  of  peas. 
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1  lb.  of  butter  equal  to  1  lb.  of  sugar. 

2  lbs.  of  cheese  equal  to  1  lb.  of  cocoa. 


lb.  of  onions,  or  .       .      .  1  ,       „  , 

1  lb  of  leeks  J  ^qual  to  lib.  of  other  vegetables. 


4 


When  salted  meat  has  been  used  for  fourteen  days,  lemon  juice, 
with  an  additional  allowance  of  sugar,  is  issued,  as  an  antiscorbutic. 

The  following  is  the  table  of  diet  used  in  the  Naval 
Hospitals,  and  Marine  Infirmaries  : — 


FuU  Diet. 

Half  Diet. 

Low  Diet. 

FeverDiet. 

Bread,  lib. 

Beef  or  mutton,  lib. 

Potatoes  or  gi-eens,  lib. 

Herbs  for  broth,  25  drms. 

Barley,  14  drms. 

Salt,  8  drms. 

Vinegar,  16  drms. 

Tea,  4  drms. 

Sugar,  16  drms. 

Milk  for  tea,  f  pint. 

Broth,  1  pint. 

Home. 
Beer  (small),  2  pints. 
Or  strong,  1^  pint. 

Foreign. 
Wine   (  at  the  surgeon's  "|  1  pt. 

or     <  discretion,    not  > 
Porter  (exceeding         J  Igpt. 

Veal.   (  Such  [quantities,  in  lieu 
Fowls.  I  of  beef  and  mutton,  as 
Fish.   (  may  be  prescribed. 

*«*  Rice  or  flour  puddin 

Bread,  1  lb. 
Beef  or  mutton,  8  oz. 
Potatoes  or  greens,  8  oz. 
Herbs  for  broth,  25  drs. 
Barley,  14  drms. 
Salt,  8  drms. 
"Vinegar,  16  drms. 
Tea,  4  drms. 
Sugar,  16  drms. 
Milk  for  tea,  §  pint. 
Broth,  1  pint. 

Home. 
Beer  (small),  1^  pint. 
Or  strong,  1  pint. 

Foreign. 
Wine  at  the  sur-  ^ 
geon's  discretion,  >  1  pt. 
not  exceeding  ) 

g  at  the  discretion  of  the 

Bread  8  oz. 
Herbs  for 
broth,  12i 

drms. 
Barley,  7 

drms. 
Salt,  8  dr. 
Tea,  4  dr. 
Sugar,  16 

drms. 
Milk  for 
tea,  Ipint. 
Milk  for 
diet,  1  pt. 
Broth,  4  pt. 

medical  ofiBc 

Bread  8  oz. 
or 

Sago,  4  oz. 
Tea,  4  dr. 
Sgr.  20  dr. 
MUk  for 
tea,  f  pint. 
Milk  for 
diet,  i  pint 

er. 

Note. — Two  drachms  of  tea,  eight  drachms  of  sugar,  and  one-sixth 
of  a  pint  of  milk,  to  be  the  allowance  for  a  pint  of  tea  to  each  patient, 
morning  and  evening.  The  meat  for  the  fuU  and  half  diet  to  be  boUed 
together  with  fom'teen  drachms  of  Scotch  barley,  eight  dracluns  of 
onions,  one  drachm  of  parsley,  and  sixteen  drachms  of  cabbage,  for 
every  pint  of  broth  ;  or,  at  the  discretion  of  the  medical  officers,  eight 
drachms  of  caiTots,  and  eight  drachms  of  turnips,  in  lieu  of  the  cabbage ; 
and  thus  will  be  made  a  sufficient  quantity  of  good  broth,  to  allow  a 
pint  to  each  on  full  and  half  diet,  and  half  a  pint  to  each  on  low  diet. 
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RICE  PUDDING — EACH  TO  CONTAIN 

Rice  .       .       .       .    3  oz. 


Sugar  . 
MHk  . 
Eggs  . 
Cinnamon 


1  oz. 
f  pint. 
1  No. 
1  blade. 


FLOUR  PUDDING — EACH  TO  CONTAIN 

Flour  .  .  .  4  oz. 
Sugar  .  .  .  .  1  oz. 
Milk  . 
Eggs  . 
Ginger      .      .     a  few  grains. 


I  pint. 
INo. 


The  above  tables  of  diet  for  the  patients  in  the  Naval  Hospitals 
have  been  modified  and  improved  by  the  following  scheme  of  substi- 
tutes, which  is  adopted  instead  of  that  given  above,  when  the  fresh 
provisions  are  proem-able  : — 


DAILY. 

Full  Diet. 

Half  Diet. 

Low  Diet. 

Soft  bread  .... 

lib. 

12  oz. 

8  OZ. 

Beef  

lib. 

8  oz. 

None. 

Vegetables  .... 

lib. 

8  oz 

None. 

Broth  

1  piut. 

1  pint. 

ipint 

Barley  for  ditto 

12  drs. 

12  drs. 

6  drs. 

Or  rice  in  lieu  of  barley       .  . 

10  drs. 

10  drs. 

5  drs. 

Potherbs  

24  di's. 

24  drs. 

24  drs. 

Salt  

8  drs. 

8  drs. 

8  drs. 

Vinegar   

16  drs. 

16  drs. 

None. 

Tea     .       .       .       •       ,  , 

3  di-s. 

3  drs. 

3  drs. 

Sugar   

14  drs. 

14  drs. 

14  drs. 

Milk  

Ipint. 

i  pint. 

1  pint. 

Wine  (at  the  discretion  of  the 

surgeon  .... 

Cocoa  (as  a  substitute  for  tea)  . 

1  oz. 

1  oz. 

1  oz. 

These  tables  for  the  sick-dietary  of  the  navy,  are 
at  once  liberal  and  well  considered.  They  supply  a 
valuable  guide ;  and  in  many  cases  may  be  taken, 
without  alteration,  as  a  standard  of  sick-dietary. 
The  scheme  of  diet  for  the  healthy  in  the  naval 
service,  is  chiefly  remarkable  for  the  comparatively 
large  allowance  of  animal  food,  and  other  substantial 
articles  of  diet.    This,  however,  is  probably  rendered 
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necessary  by  the  great  exposure  of  the  men  to  the 
open  air,  and  to  the  air  of  the  night  in  the 
watches, — ^by  the  considerable  muscular  exertions 
they  have  to  undergo, — and,  it  must  be  added,  by 
the  depressing  influence  of  the  mephitic  air  of 
the  between- decks,  during  the  hours  of  sleep,  with 
the  men^s  hammocks  in  absolute  contact  with  one 
another. 

The  above  might  be  even  sufficient  to  afford  a 
guide  to  the  scale  of  diet  and  quantity  of  food 
requisite  for  men  in  health,  and  undergoing  a  regu- 
lar amount  of  exercise.    To  complete  the  rule,  and 
adapt  it  to  individuals  variously  circumstanced,  as 
to  climate,  age,  sex,  social  position,  and  habits  of 
life,  requires  a  knowledge  and  due  consideration  of 
all  such  circumstances.    Cornaro  found  that  he  was 
in  the  best  health,  when  living  daily  on  twelve  ounces 
of  solid  food  and  fourteen  ounces  of  wine;  Dr. 
Cheyne  recommends  eight  ounces  of  flesh  meat, 
twelve  ounces  of  bread,  and  about  a  pint  of  wine, 
in  the  twenty-four  hours ;  and  some  have  consi- 
dered two  pounds  of  good  bread,  and  three  pounds 
of  milk,  to  be  sufficient  for  a  working  man.  But 
all  such  observations  are,  in  reality,  loose,  and  of 
little  value,  without  the  habits  and  circumstances  of 
the  life  are  duly  taken  into  consideration.  The 
remarkable  case  of  Thomas  Wood,  a  miller,  who 
lived  at  Billericay,  in  Essex,  seems  to  be  worth 
citing,  as  an  illustration  of  the  quantity  of  food  upon 
which  health  and  strength  may,  under  some  circum- 
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stances,  be  secured.   This  case  was  laid  before  the 
CoUege  of  Physicians  in  1767,  by  Sir  George  Baker. 
Thomas  Wood  appears  to  have  been  subject  to  vari- 
ous disorders,  particularly  rheumatism,  until  he  was 
thii'teen  years  of  age.    "  He  then  had  the  small-pox 
in  a  favourable  way;  and  from  that  time  became 
healthy,  and  continued  to  have  no  complaints,  to 
the  age  of  about  forty-three  years.     From  his 
attaining  the  age  of  manhood  to  this  period,  but 
especially  during  the  latter  part  of  the  time,  he 
indulged  himself,  even  to  excess,  in  fat  meat,  of 
which  he  used  to  eat  voraciously  three  times  a  day; 
together  with  large  quantities  of  butter  and  cheese' 
Nor  was  he  more  cautious  with  respect  to  strong 
ale,  which  was  his  common  drink.  About  his  fortieth 
year,  he  began  to  grow  very  fat;  but  finding  that 
he  had  a  good  appetite,  and  digested  his  food  without 
difficulty,  and  that  his  sleep  was  undisturbed,  he 
made  no  alteration  in  his  diet.^^    In  his  forty-fourth 
year,  however,  his  sleep  began  to  be  distui'bed,  his 
digestion  became  impaired,  the  state  of  his  bowels 
became  irregular  and  uncertain,  and  he  began  to 
suflPer  from  headache  and  vertigo.     Moreover,  he 
"had  ahnost  a  constant  thirst,  a  great  lowness  of 
spirits,  violent  rheumatism,  and  frequent  attacks  of 
the  gout.    He  had  likewise  two  epileptic  fits;  but 
the  symptom  which  appeared  to  him  to  be  the  most 
formidable,  was  a  sense  of  suff-Qcation,  which  often 
came  on  him,  particularly  after  his  meals.  Under 
such  a  compHcation  of  diseases,  every  day  increasing. 
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he  continued  until  the  month  of  August,  1764/'  or 
about  a  year.    At  this  time,  the  advice  of  a  worthy 
clergyman,  who  lived  in  the  neighbourhood,  and  the 
reading  the  Life  of  Comaro,  led  him  to  think  that 
intemperance  might  be  the  cause  of  his  severe 
aihnents.    "  However,  he  thought  it  prudent  not  to 
make  a  total  change  in  his  diet,  suddenly  and  at 
once :  accordingly,  he  at  first  confined  himself  to 
one  pint  only  of  his  ale  every  day ;  and  used  animal 
food  sparingly.     This  method  he  soon  found  to 
answer  to  his  satisfaction    for  he  felt  easier  and 
hghter,  and  his  spirits  became  less  oppressed.  These 
good  efiPects  encouraged  him  to  proceed  in  his 
experiment ;  and  therefore,  after  he  had  pursued  the 
regimen  before  mentioned,  during  ten  months,  he 
deducted  fi-om  his  aUowance  half  the  former  quantity 
of  ale,  and  was  stiU  more  sparing  of  gross  animal 
food.    In  this  course  he  continued  till  the  4th  of 
January,  1765,  since  which  time  he  has  entirely  left 
off  all  malt  Hquor ;  and,  in  the  foUowing  month,  he 
began  to  drink  only  water,  and  to  eat  none,  except 
the  lighter  meats.    Under  this  degree  of  abstinence, 
although  some  of  his  complaints  were  reheved,  yet 
some  of  them  remained  in  full  force.    The  rheuma- 
tism tormented  him ;  and  he  had  still,  now  and  then, 
shght  fits  of  the  gout.  On  the  4th  of  June  foUowing, 
he  began  the  use  of  the  cold  bath ;  and  continued  it 
twice  or  thrice  a  week,  until  the  29th  of  October,  17  67. 
About  the  same  time  he  began  the  exercise  of  the 
dumb-bell;  in  which  he  perseveres  to  this  day. 
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Water  was  his  only  drink  from  the  beginning  of 
January,  1765,  to  the  25th  of  the  following  October. 
Fi'om  this  day  he  drank  no  more,  until  the  9th  of 
May,  1766,  when  he  drank  two  glasses  and  a  half  of 
water;  since  which,  he  has  drank  no  more  of  any 
liquor  whatever,  except  only  what  he  has  taken  in 
the  form  of  medicine.    He  has  avoided  cheese  ever 
since  the  30th  day  of  June,  1767.    He  began  to 
abstain  from  butter  some  time  sooner.    The  31st  of 
July,  in  the  same  year,  was  the  last  time  of  his  eating 
any  animal  flesh.    Since  that  date,  his  diet  has  been 
principaUy  confined  to  pudding  made  of  sea  biscuit. 
HeaUows  himself  very  Uttle  sleep;  generally  going 
to  bed  at  eight  o^clock  in  the  evening,  sometimes 
even  earlier,  and  generally  rising  about  one  o^clock 
in  the  morning,  but  being  very  rarely  in  bed  after 
two  o^clock.    Under  this  strict  course  of  abstinence 
he  stiU  continues  to  live;  and  he  expresses,  in  the 
highest  terms,  the  great  pleasure  and  tranquiUity  of 
mind  which  he  enjoys  in  consequence  of  it.  The 
poor  diet  to  which  he  has  accustomed  himself,  is  now 
as  agreeable  to  his  palate,  as  his  former  food  used  to 
be ;  and  he  has  the  additional  satisfaction  to  find  his 
health  established,  his  spirits  lively,  his  sleep  no 
longer  disturbed  by  frightful   dreams;   and  his 
strength  of  muscles  so  far  improved,  that  he  can 
carry  a  quarter  of  a  ton  weight,  which  weight  he  in 
vam  attempted  to  cairy  when  he  was  about  the  age 
of  thirty  years.    His  voice,  which  was  entirely  lost 
for  several  years,  is  now  become  clear  and  strong. 
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In  short,  to  use  Ms  own  expression,  he  is  metamor- 
phosed from  a  monster,  to  a  person  of  moderate  size ; 
from  the  condition  of  an  unhealthy,  decrepit  old  man, 
to  perfect  health,  and  to  the  vigour  and  activity  of 
youth."    His  exclusive  diet  for  years,  appears  to  have 
consisted  of  a  pudding  made  of  flour  and  water :  the 
daily  allowance  being  one  pound  of  such  flour  as 
the  coarser  sorts  of  sea  biscuit  are  made  of,  and  as 
much  water  as  would  render  it  soft  and  tender.  This 
pudding  was  boiled,  and  eaten  at  twice,  without  any 
addition  whatever ;  the  first  half  being  taken  at  four 
or  five  o'clock  in  the  morning,  and  the  second  half 
at  noon.    He  neither  required  nor  took  any  addi- 
tional liquid,  than  that  contained  in  the  pudding. 
He  lived  in  this  way  till  May,  1783,  enjoying  good 
health  in  general;  active,  energetic,  and  industri- 
ous ;  advising  aU  and  sundry  to  foUow  his  example; 
having  become  a  living  illustration  of  the  value  of 
temperance    and   moderation.     During  eighteen 
years  and  upwards,  he  had  led  a  Hfe  of  such  remark- 
able abstemiousness;  had  more  than  regained  the 
vigour  of  his  youth ;  had  put  to  flight  a  whole  host 
of  serious  diseases;   and  demonstrated  upon  how 
smaU  a  quantity  of  food,  and  how  simple  a  diet,  Hfe 
and  health  may  be  secured  and  enjoyed.    Had  Mr. 
Wood  been  equally  cognizant  of  the  importance  of 
the  other  organic  laws,  his  hfe  might  have  been 
much  longer  spared  to  illustrate  and  spread  such 
principles  and  practice.    He  admitted  that  it  was 
the  consideration  of  the  imprudent  indulgences  of 
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his  earlier  life,  and  their  fearful  consequences  on  his 
system,  together  with  the  consideration  of  his  having 
been  forty-five  years  of  age,  when  he  entered  on  the 
diflPerent  mode  of  living,  that  induced  him  to  carry 
his  degree  of  abstemiousness  to  so  extreme  a  point. 
Mr.  Wood  died  from  a  severe  inflammatory  attack, 
in  May,  1783.  Till  then,  he  had  continued  in  his 
wonted  good  health ;  when  he  caught  cold  by  riding 
in  the  rain,  with  his  coat  and  waistcoat  unbuttoned, 
as  usual;  and  thus  brought  on  the  inflammation  from 
which  he  died.  A  few  days  before  his  last  illness, 
he  had  travelled  on  horseback  more  than  sixty  miles, 
without  any  sense  of  fatigue.^^ 

This  case  will  be  admitted  to  be  remarkably  inte- 
resting, as  an  illustration  of  how  small  a  quantity  of 
food  may  be  reaUy  needful,  for  the  maintenance  of 
the  health  or  power  of  the  system.  If  two  ounces  be 
deducted  from  the  sixteen  ounces  of  flour  used  daily, 

as  a  probable  average  of  the  water  contained  in  it,  

the  remaining  fourteen  ounces  may  be  said,  in  round 
numbers,  to  contain  three  ounces  of  albuminous  or 
azotised  matter,  adapted  to  the  nutrition  and  general 
support  of  the  organs  and  tissues  of  the  body,  and 
eleven  ounces  of  amylaceous  or  non-azotised  matter, 
singly  and  exclusively  adapted  to  the  uses  of  respira- 
tion j  and  to  maintain  the  elevated  temperature  of  the 
body,  without  injury  or  waste  to  its  own  organisation. 
I  do  not,  however,  conceive  that  a  scale  of  diet  such 
as  that  adopted  by  Mr.  Wood,  either  as  to  its  amount 
of  nutriment  or  as  to  its  sameness,  would  be  generally 

p 
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desirable  or  sanatory.  On  the  contrary,  it  seems 
to  be  quite  certain,  that,  in  order  to  maintain  the 
economy  of  the  system  in  the  condition  of  most 
efficient  and  absolute  healthiness,  the  food  should 
be  varied  in  kind,  and  allowed  in  greater  quantity 
than  may  be  absolutely  needful  for  the  mainte- 
nance of  temperature  or  the  restoration  of  wasted 
tissue. 

For  the  respiratory  wants  of  the  system.  Professor 
Liebig  assumes,  from  the  results  of  experiments  and 
by  inference,  "  that  an  adult,  taking  moderate  exer- 
cise, consumes  13*9  ounces  of  carbon  daily/'  or  as 
much  food  as  would  contain  sufficient  carbon  and 
hydrogen  to  supply  twenty-four  pounds  of  blood 
with  these  elements,  for  combination  with  the  oxy- 
gen of  the  respired  air,  and  the  consequent  mainte- 
nance of  the  animal  heat ;  the  consequent  assumption 
being,  that  the  whole  of  the  blood  undergoes  this 
change  in  the  course  of  four  days  and  five  hours. 
This  estimate  of  the  expenditure  of  carbon  in  the 
respiratory  process  and  otherwise,  is  interesting  as  a 
guide  to  determine,  in  some  degree,  the  dietetic  wants 
of  the  system;  ever  bearing  in  mind  the  effect  of 
climate,   season,   weather,   temperature,   and  the 
amount  of  exercise  taken  daily,  in  modifying  the 
wants  and  expenditure  of  the  body. 

Having  already  cited  the  diet  tables  adopted  in 
the  British  Naval  Service,  and  in  the  Naval  Hospitals, 
I  quote  that  circulated  for  use  in  the  Regimental 
Hospitals,  dated  October,  1 843  :— 
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EEGIMENTAL  HOSPITAL  DIETAEY. 


ARTICLES  COMPOSING  THE  DIFFERENT  DIETS  FOR  ONE  DAY 

FOR  ONE  MAN. 


FuU  Diet. 

Half  Diet. 

Low  Diet. 

Spoon  Diet. 

Milk  Diet. 

12  oz.  Meat. 
16  oz.  Bread. 
16  oz.  Potatoes. 
I5  oz.  Barley. 
\  oz.  Salt. 
4  drs.  Tea. 
14  oz.  Sugar. 
6  oz.  Milk. 

8  oz.  Meat. 
16  oz.  Bread. 
8  oz.  Potatoes. 
1^  oz.  Barley. 
^  oz.  Salt. 
4  drs.  Tea. 
14  oz.  Sugar. 
6  oz.  MUk. 

4  oz.  Meat. 
12  oz.  Bread. 
8  oz.  Potatoes 
IJ  oz.  Barley. 
I  oz.  Salt. 
4  drs.  Tea. 
14  oz.  Sugar. 
6  oz.  Milk. 

8  oz.  Bread. 
4  drs.  Tea. 
1^  oz.  Sugar. 
6  oz.  Milk. 

14  oz.  Bread 
2  oz.  Rice. 
3  pts.  Milk. 

Note. — The  meat  to  he  boiled  so  as  to  make  a  pint  of  good  broth  for  the 
dinner  of  each  patient,  including  small  vegetables  and  pepper  as  usual.  j 

DIET  TABLE  FOR  ONE  DAY  FOR  ONE  MAN. 


Meals. 

If  on  Full 
Diet. 

If  on  Half 
Diet. 

If  on  Low 
Diet. 

If  on  Spoon 
Diet. 

If  on  Milk 
Diet. 

( 
{ 

02  P-  t 

Re] 
portei 
ing  re 

*  Pud 

CO 

1  pint  Tea. 
6  oz.  Bread. 

12  oz.  Meat. 
4  oz.  Bread. 
16  oz.  Potatoes. 

1  pint  Tea. 
6  oz.  Bread. 

MARKS. — No  ex 
,  or  spirits.  Tb 
s;ulations. 

Idings  to  r  3  oz. 
Qsist  of    1 5  pin 

1  pint  Tea. 
6  oz.  Bread. 

8  oz.  Meat. 
4  oz.  Bread. 
8  oz.  Potatoes. 

1  pint  Tea. 
6  oz.  Bread. 

tras  to  be  given 
ese  to  be  given  ^ 

rice,  or  2  oz.  saj 
t  milk,  1  oz.  sug 

1  pint  Tea. 
4  oz.  Bread. 

4  oz.  Meat. 
4  oz.  Bread. 
8  oz.  Potatoes. 

1  pint  Tea. 
4  oz.  Bread. 

on  full,  half,  01 
tvhen  required, 

;o,  or  80Z.  breac 
ar,  1  egg. 

1  pint  Tea. 
4oz.  Bread. 

At  medical 
discretion,  as 
puddings.* 

1  pint  Tea. 
4  oz.  Bread. 

low  diets,  ex 
in  conformity 

i,  \  Ginger  or  < 
J    a  few  gr£ 

1  pt.  Milk. 
6  oz.  Bread. 

Ipt.  Milk. 

2  oz.  Rice. 
4  oz.  Bread. 

Ipt.  Milk. 
4  oz.  Bread. 

cept  wine, 
with  exist- 

sinnamon, 
lins. 

The  Poor  Law  Commissioners  for  England  and 
Wales,  in  their  Second  Annual  Report,  offered  six 
different  dietaries,  to  be  selected  from  by  the  Boards 
of  Guardians  of  the  different  Unions,  according  to 
the  habits  of  living  of  the  pauper  and  labouring 
population,  in  their  respective  districts.  The  dif- 
ferent scales  are  equally  set  forth,  as  intended  for  the 
maintenance  of  able-bodied  paupers : — 
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No.  1. -DIETARY  FOR  ABLE-BODIED  PAUPERS. 


BREAKFAST, 

DINNER. 

SUPPER. 

03 
<D 
U 

m 

O 

Cooked 
Meat. 

Potatoes. 

d, 

3 
0 
X/2 

Suet  or 

Rice 

Pudding. 

C3 
0) 

a 

a> 

t/3 
O 
0) 

s 

a 

Sunday  ,  . 

( Men 

( Women  .• 

oz. 

6 
5 

pints. 

!1 

oz. 
5 
5 

lb. 

i 
i 

pints. 

oz. 

oz. 

6 
5 

oz. 

pts. 

li 

ll 

Monday  .  . 

( Men 
(Women  . 

6 
5 

1  1 

5l 

1 1 
ll 

6 
5 

2 
2 

Tuesday.  . 

( IVlen  . 
[Women  . 

6 
5 

5 
6 

6 
5 

1^ 
ll 

Wednesday  . 

(  Men 
[Women  . 

6 
6 

H 

li 

6 
5 

2 
2 

Thursday  . 

( Men 
[Women  . 

6 
5 

11 

5 
5 

1 

1 

6 
5 

H 
U 

Friday .   .  . 

( Men  . 
[  Women  . 

6 
5 

n 
li 

14 
12 

6 
5 

2 

2 

Saturday 

(  Men 
[Women  . 

6 
5 

\^ 

6 
5 

2 
2 
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BREAKFAST. 

DINNER. 

SUPPER. 

Bread. 

Cheese. 

Butter. 

Meat 
Pudding. 

Suet 

Pudding. 

Bread. 

Cheese. 

Bread. 

Cheese. 

Butter. 

Sunday    .  . 

Men 

Women  . 

oz. 
6 
5 

oz. 
1 

oz. 

1 

oz. 
16 
10 

oz. 

oz. 

oz. 

oz. 

6 
5 

oz. 
1 

oz. 

Monday  .  . 

Men 

Women  . 

6 
5 

1 

1 

7 
7 

1 
1 

6 
5 

1 

1 

Tuesday 

1  Men 

1  Women  . 

6 
5 

1 

1 

y 

16 
10 

6 
5 

1 

1 

Wednesday . 

[  Men 
[Women  . 

6 
5 

1 

1 

7 
7 

1 
1 

6 
5 

1 

Thursday  . 

\  Men 
[women  . 

6 
5 

1 

1 

7 
7 

1 
1 

6 
6 

1 

Friday    .  . 

f  Men 

[  Women  . 

6 
5 

1 

1 

16 
10 

6 
5 

1 

1 

Saturday 

( Men 

[  Women  . 

6 
5 

1 

1 

7 
7 

1 
1 

6 
5 

1 

~l 
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No.  3.— DIETARY  FOR  ABLE-BODIED  PAUPERS. 


BREAKFAST. 

DINNER. 

SUPPER. 

-a 

eS 
v 
u 

cq 

> — ( 

Cl> 

pf 
O 

Cooked 
Meat. 

Potatoes 
and  other 
Vegetables 

o 

-a 

0) 
Si 

pg 

(U 
tn 
<U 
<o 

-a 

a 
<u 

CO 

. 

to 
<u 
<u 

Sunday     . ; 

Men  . 
Women  . 

oz. 

8 
6 

pints. 

H 

oz. 

lb. 

pts. 

oz. 
7 
6 

oz. 
2 

H 

OZ. 

6 
5 

oz. 

11 

Monday 

Men 

Women  . 

8 
6 

7 

6 

2 

H 

6 
5 

14 
14 

Tuesday 

Men 

_  "Women  . 

8 
6 

u 

8 
6 

6 
5 

14 
14 

Wednesday 

Men 

Women  . 

8 
6 

H 
Ik 

7 

6 

2 

6 
5 

14 
14 

Thursday  . 

1  Men 

(  Women  . 

8 
6 

H 
H 

U 
H 

6 
5 

6 
5 

14 
14 

Friday 
Saturday  . 

Men 

Women  . 

1  Men 
'Women  . 

8 
6 

8 
6 

ih 

H 
H 

Bacon 
5 
4 

i 

7 

6 

2 

6 
5 

6 
5 

14 
14 

14 
14 

No.  4.— DIETARY  FOR  ABLE-BODIED  PAUPERS. 


BREAKFAST. 

j  DINNER. 

SUPPER. 

•2 

<u 

C3 

£ 
pq 

g 

o 

Pickled  P( 
or  Bacon. 

o 

-a 

d 
0) 

t-l 

pq 

Meat  Pud- 
ding with 
Vegetables 

Rice  or  Sv 
Pudding. 

-a 

3) 

tl 

pq 

m 
tx> 
<u 

Sunday 

Men 

Women  . 

oz. 

8 
6 

pints. 

14 
14 

oz. 

pts. 

2 
14 

oz. 

6 
5 

oz. 

oz. 

oz. 

6 
5 

oz. 

2 

14 

Monday  . 

Men 

^  Women  . 

8 
6 

14 
14 

12 
10 

6 
5 

2 

14 

Tuesday  . 

Men 

Women  . 

8 
6 

H 
14 

2 

14 

6 
5 

6 
6 

2 

14 

Wednesday 

I  Men 

^  Women  . 

8 
6 

14 
14 

6 
5 

6 

5 

2 

14 

Thursday  . 

1  Men 
Women  . 

8 
6 

14 
14 

12 
10 

6 
6 

2 

14 

Friday 

!  Men 
[Women  . 

8 
6 

14 
14 

2 

14 

6 

5 

6 
5 

2 

14 

Saturday  . 

(  Men 

(  Women  . 

8 
6 

14 
14 

12 
10 

6 
5 

2 

14 
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No.  5.— DIETARY  FOR  ABLE-BODIED  PAUPERS. 


BREAK- 
FAST. 

DINNER. 

SUPPER. 

•O 

C3 
<]> 
u 

n 

Gruel  or 
Porridge. 

Cooked  Meat. 

Vegetables. 

o 
M 

Boiled  Rice  or 
Suet  Pudding. 

2 

M 

<u 
a> 
Ji 

2 
pq 

Potatoes. 

d 

CO 

<o 
<o 
J3 
C? 

Sunday 

[  Men  . 
[  Women 

oz. 
7 

O 

pts. 

H 

H 

oz. 

5 
5 

lb. 

f 

OZ. 

oz. 

oz. 

oz. 

oz. 
7 
6 

lb. 

OZ. 

14 
14 

Monday 

1  Men  . 
1  Women 

7 

6 

14 
14 

7 

6 

— 

1 
1 

Tuesday 

(  Men  . 
(  Women 

7 

6 

14 

14 
12 

7 
6 

14 
14 

Wednesday 

1  Men  . 
1  Women 

7 

6 

14 
14 

7 

6 

2 
2 

f 

a 

4 

Thursday  . 

I  Men  . 
[  Women 

7 

6 

14 
li 

5 
5 

1 

7 

6 

14 
14 

Friday 

1  Men  . 
[  Women 

7 

6 

14 
14 

14 
14 

7 

6 

a 
J 

Saturday  . 

I  Men  . 
I  Women 

7 

6 

14 
14 

7 

6 

2 
2 

1 
a 

4 

No.  6.— DIETARY  FOR  ABLE-BODIED  PAUPERS. 


BREAK- 
FAST. 

DINNER. 

SUPPER. 

I 

A 

n 

•d 

3 

heese. 

read. 

heese 

utter 

oiled 

otato( 

east : 
lin 

<u 
3 

read. 

read. 

heese 

Gutter 

Iroth. 

ra 

o 

fq 

m 

cc 

« 

« 

o 

n 

oz. 

oz. 

oz. 

oz. 

oz. 

oz. 

oz. 

oz. 

oz. 

oz. 

oz. 

oz. 

pts. 

Sunday 

1  Men  . 

6 

1 

16 

6 

1 

I  Women 

5 

1 

12 

5 

4 

Monday 

[  Men  . 

6 

1 

6 

1 

6 

1 

1  Women 

5 

4 

6 

1 

5 

4 

Tuesday  . 

[  Men  . 

6 

1 

4 

12 

54 

6 

1 

1  Women 

5 

4 

12 

54 

5 

1 

Wednesday 

(  Men  . 

6 

1 

6 

1 

6 

1 

[  Women 

5 

1 

6 

1 

5 

4 

Thursday  . 

(  Men  . 

6 

1 

4 

12 

54 

6 

1 

[  Women 

5 

4 

12 

54 

6 

1 

Friday 

( Men  . 

6 

1 

11 

6 

1 

~k 

[  Women 

5 

T 

11 

5 

Saturday  . 

(  Men  . 

{  Women 

6 
5 

1 

i 

6 
6 

1 
1 

6 
5 

1 

~4 
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In  the  same  year's  Report  of  the  Poor  Law 
Commissioners,  Mr.  Mott  makes  some  interesting 
observations  npon  these  dietaries.     He  supposes 
that  No.  1  contains  an  average  daily  allowance  of 
nineteen  ounces  of  nutritive  matter ;  No.  2,  twenty- 
five  and  a  half  ounces ;  No.  S,  twenty-four  ounces ; 
No.  4,  twenty-six  ounces ;  No.  5,  twenty  ounces ; 
No.  6,  twenty-three  and  a  half  ounces.    These  con- 
clusions are  founded  upon  somewhat  exaggerated 
data,  as  to  the  relative  dry  nutriment  contained  in 
the  principal  articles  of  the  dietaries ;  but  the  same 
observation  seems  to  be  equally  applicable  to  the 
instances  of  the  amount  of  food  that  is  consumed  by 
labourers  and  operatives  in  the  rural  and  town  dis- 
tricts; which  Mr.  Mott  cites  fairly  enough  as  evi- 
dence of  the  sufficiency  of  the  dietaries  to  support 
and  maintain  the  health  of  the  system.    The  con- 
clusion at  which  Mr.  Mott  arrives,  after  much  pains- 
taking inquiry,  is,  that  agricultural  labourers  are 
subsisted  on  an  average  upon  140  ounces  of  food  per 
week, — "  say,  134  ounces  of  bread  and  six  ounces  of 
meat."    He  found  that  in  the  food  consumed  by 
mechanics,  in  receipt  of  a  much  larger  income,  and 
sufficient  means  of  procuring  whatever  amount  of 
food  the  requirements  of  the  system  might  demand, 
the  food  consisted  of  a  much  larger  proportion  of 
animal  food;  but,  according  to  his  data,  did  not 
contain  more  than  sixteen  ounces  of  nutritive  mat- 
ter per  day,  on  the  average ;  and  this,  even  in  the 
case  of  the  better  classes  of  mechanics,  in  the  receipt 
of  high  wages,  and  consequently  enjoying  some  of 
what  may  be  termed  the  luxuries  of  life.    Even  in 
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the  instance  of  mowers,  sawyers,  and  prize-fighters 
when  training,  Mr.  Mott  seems  to  have  ascertained, 
that,  according  to  his  data,  the  food  consumed  did 
not  average  more  than  "twenty-seven  to  thirty 
ounces  per  day,  equal  to  from  twenty  to  twenty- 
three  ounces  of  nutritive  substance." 

"  The  correctness  of  these  conclusions,"  says  Mr. 
Mott,  "respecting  the  quantities  of  food  requisite 
for  the  various  descriptions  of  labourers  and  others, 
was  proved  by  Captain  Sir  Edward  Parry  on  his 
last  North  Polar  expedition,  when  it  was  expedient 
to  limit  the  weight  of  the  stock  of  provisions  and 
other  necessaries,  for  the  boats^-crews,  to  facihtate 
their  movements.    Sir  Edward  Parry,  for  some  time 
before  he  commenced  his  harassing  journey  across 
the  ice,  placed  himself,  his  officers  and  crew,  on  a 
limited  allowance  of  food  daily;  and  it  was  found 
that  ten  ounces  of  biscuit,  with  nine  ounces  of  pem- 
mican,  or  animal  food  dried  and  powdered,  and  one 
ounce  of  cocoa,  making  together  twenty  ounces  daily, 
were  amply  sufficient  to  support  them  under  the 
ordinary  exertions  of  sailors  performing  the  regular 
ship  duties.    This  quantity  corresponds,  as  nearly 
as  possible,  with  that  consumed  by  our  labourers  and 
mechanics,  namely,  sixteen  ounces  of  nutritive  matter 
daily  for  each  person.    It  is  generally  admitted  that 
the  digestive  organs  are  influenced  by  climate,  and 
that  in  the  colder  regions  a  proportionate  increase  in 
the  quantity  of  food  is  necessary  for  man ;  and  on 
trial  it  was  proved,  that  to  support  the  harassing 
and  exhausting  labour  of  drawing  the  boats  over  the 
ice,  twenty  ounces  were  insufficient ;  but  Sir  Edward 
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Parry  states,  that  it  was  agreed  by  all  hands  that 
an  addition  of  one-third  of  that  quantity,  that  is  to 
say,  twenty-seven  or  twenty-eight  ounces  per  day, 
would  have  been  amply  sufficient  to  have  supported 
them  even  under  all  their  hardships  in  that  climate. 
Now  this  is  equal  to  about  twenty-two  or  twenty- 
three  ounces  of  nutritive  matter  daily,  and  corre- 
sponds exactly  with  the  quantity  before  stated  as 
requisite  for  mowers,  sawyers,  pugilists  when  train- 
ing, and  others  when  enduring  great  bodily  exertion. 
It  would  thus  appear  that,  under  no  circumstances 
to  which  men,  taken  generally,  are  exposed,  is  a 
larger  quantity  than  thirty  ounces  of  solid  food  per 
day  necessary,  not  exceeding  twenty-three  ounces 
of  nutritive  matter," 

Mr.  Mott  adds  to  these  interesting  observations 
the  following  inferences : — "  Much,  I  admit,  depends 
upon  constitution  and  the  nature  of  their  employ- 
ment. I  submit,  however,  that  although,  even  for 
persons  in  full  health,  it  would  be  difficult,  perhaps 
impossible,  to  establish  any  given  quantity  of  food  to 
suit  the  capabilities  of  every  stomach,  it  is  possible 
so  to  classify  them,  as  to  form  a  tolerably  correct 
rule  for  the  whole.  I  have  been  led.  to  believe 
that  the  result  shown  in  the  following  scale  may  be 
considered  as  a  fair  estimate  of  the  proportions  of 
food  requisite  to  support  human  life  in  a  sound  and 
healthy  state.  1st.  For  persons  of  moderate  health 
and  constitution,  but  using  little  exercise  or  exer- 
tion :  daily  allowance  of  food,  twelve  to  eighteen 
ounces  ;  in  nutritive  matter  equal  to  an  average  daily 
of  ten  ounces.    2nd,  Eor  persons  of  good  health, 
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accustomed  to  moderate  labour^  as  sailors  and  sol- 
diers, on  ordinary  peace  duty,  or  agricultural  labour- 
ers or  mechanics  at  their  usual  work :  daily  allowance 
of  food,  eighteen  to  twenty -four  ounces ;  in  nutritive 
matter  equal  to  an  average  daily  of  ten  ounces. 
3rd.  For  persons  subject  to  hard  labour  or  other 
violent  exertion,  in  good  bodily  health :  twenty-four 
to  thirty  ounces  of  food  :  equal  to  twenty-two  ounces 
of  nutritive  matter.  The  foregoing  calculations  have 
been  made  from  data  taken  from  cases  indiscrimi- 
nately, and  I  have  reason  to  believe  they  will  bear 
the  test  of  examination;  but  round  nimibers  are 
seldom  correct,  and  I  must  beg  again  to  disclaim 
any  intention  of  offering  them  as  infallible." 

Making  every  needful  allowance  for  the  scarcely 
avoidable  leaning  to  an  under-estimate  of  the  wants 
of  the  system,  from  official  position ;  and  for  incorrect 
deductions,  from  deficient  chemical  and  medical  in- 
formation j  these  facts  and  inferences  are  well  worthy 
of  a  place  in  any  attempt  to  estimate  the  quantity  of 
food  required  by  man,  when  placed  in  diflPerent  cir- 
cumstances as  to  chmate  and  mode  of  life.  It  is, 
however,  very  evident,  how  little  importance  is 
attached  in  the  above  observations,  to  the  relative 
amount  of  animal  food  contained  in  any  dietary ;  and 
how  little  is  thought  of  the  form  of  animal  or  vege- 
table food  that  is  made  use  of,  and  its  consequent 
digestibihty  and  nutrient  power. 

The  diet  tables  found  to  be  useful  in  the  different 
hospitals  or  infirmaries,  are  valuable  illustrations  of 
the  quantity  of  food  required  under  different  circum- 
stances ;  and  more  especially  valuable,  inasmuch  as 
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all  tlie  wants  of  the  inmates  of  such  establishments, 
are  proverbially  ministered  to  with  liberal  hands. 


EH 


< 

EH 

I— t 

PU 

CO 

O 

a 

to 
W 

P 
O 


(1> 
"ft 

.1 


O 

o 


1 
o 


S 


o 


a 

O 


.a 


N 
O 


o 


Q 
•.A 

at 


eg 

u 

O 

N 
O 


Cm 
O 


.9 

P4 


^  a 

O  o 

g  .9 

=3  ^ 


IZ2 


•a 

Q 


03 

pq 


kT    ho  '  . 

b:^  ^^^^ 

S,  5  S  o 

^    0    C3    +3  g 
.£3  bO 


.a 


0^  .J. 

a  ^ 

S  ^ 

O  O 

O  O 


.9  ^ 

— <  e3 


o 


las 


o 
2? 


%  "a 

CO  O 

m  if 

^  1 

O  o 


O  c3 

-(3  +3 

C3  O 
-ta  O 

"3  ^ 

Pi  rS 
03 


o 


8 


o  S 

a  "o 

o  aj 
en  a> 

^  a 


I 


o  I, 

f-"   si   t«  - 


C3 

o 


a  ,c  EH  a 


O 

_  I— ( 

a 

o  o 

.a  •'II 


O 

sq 


o 

O 

ip< 


s 

O) 


a 

o 

.9 

04 


a> 
o 
-1-3 
as 

O 
P. 

o 


-IN 

a 


"IN 

&4 

o 

N 
O 

(N 


Oh 

CO 


Pi 

i 


320  PROVINCIAL  HOSPITAL  DIETARIES. 


NORTHAMPTON  GENERAL  INFIRMARY.— DIET  TABLE. 


Full  Diet. 

Half  Diet. 

Milk  Diet. 

Fever  Diet. 

Breakfast  | 

1  pt.  of  milk  por- 
ridge or  broth. 

Ipt.  ofmilk por- 
ridge, or  broth. 

1  pt.  of  milk 
porridge. 

Gruel,  as  requfl:- 
ed. 

Dinner  .•^ 

4  oz.  of  meat,  1 
pt.  of  broth,  and 
vegetables  at  dis- 
cretion. 

2oz.  of  meat,  1 
pt.  of  broth,  and 
vegetables  at  dis- 
cretion. 

1   pint  of 

thickened 

milk. 

Gruel,  bread 
pudding,  or  rice 
pudding,  as  re- 
quired ;  vege- 
tables at  discre- 
tion. 

Supper  .  ■ 

2  oz.  of  cheese, 
or  1  oz.  of  but- 
ter, on  Wednes- 
days and  Satur- 
days, for  the 
week's  con- 
sumption. 

2oz.  of  cheese, 
or  loz.  of  but- 
ter, on  Wednes- 
days and  Satur- 
days, for  the 
week's  con- 
sumption. 

1  pint  of 
milk. 

1  oz.  of  butter, 
on  Wednesdays 
and  Saturdays, 
for  the  week's 
consumption,  if 
required. 

14  oz.  of  bread 
daily. 

Three  q  pints  of 
beer  daily. 

14  oz.  of  bread 
daily. 

1  pint  of  beer 
daily. 

7  ounces  of 
bread  daily. 
No  beer. 

bread  as  requir- 
ed. 

^  pt.  of  milk  if 
required.  No 
beer. 

MANCHESTER  ROYAL  INFIRMARY.— DIET  TABLE. 


Generous. 


Ipt.  of  tea. 
6  oz.  of  bread, 
f  oz.  of  butter. 
Every  day. 

8oz.  of  beef  or 
mutton,  boiled  or 
roasted. 

8  oz.  of  potatoes 
or  rice. 

1  pint  of  beer. 

Monday  ^ 
Wednesday  >  g 
Friday       ;  • 

Tuesday 
Thursday 
Saturda,y 
Sunday 


08 


1  pt.  of  milk  pot- 
tage. 

4  oz.  of  bread. 
Every  day. 


Common. 


1  pt.  of  tea. 
5  oz.  of  bread. 
J  oz.  of  butter. 
Every  day. 

6oz.   of  beef  or" 
mutton,  boiled  or 
roasted. 

8  oz.  of  potatoes 
or  rice. 
3  oz.  of  bread. 

Tuesday,  Thurs- 
day, Saturday, 
with  rice,  8oz. 

1  pint  of  soup,- 
thickened  with 
meal,  barley,  or 
peas,  with  2  oz.  of 
meat  in  the  soup. 
8  oz.  of  pudding, 
made  of  bread, 
rice,  sago,  arrow- 
root, tapioca,  bat- 
ter, or  suet  pud- 
ding, sweetened. 
3  oz.  of  bread. 

Monday,  Wednes- 
day, Saturday,  with 
potatoes,  8oz. 

8  oz.  of  white  fish.  ^  ,_, 
8  oz.  of  potatoes.  I 

3  oz.  of  bread.— 
Friday.  J  • 

^  pt.  of  table  beer  on 
meat  and  fish  days. 

1  pt.  of  milk  pottage. 

4  oz.  of  bread. 
Every  day. 


Qi 

P 


Milk, 


Ipt.  of  tea. 
6oz.  of  bread. 
I  oz.  of  butter. 
Every  day. 

gpt.  of  milk. 
12  oz.  of  fari- 
naceous pud- 
ding, bread, 
sago,  arrow- 
root, rice,  ta- 
pioca, or  bat- 
ter pudding, 
sweetened. 
Every  day. 


1  pt.  of  milk 
pottage. 
6oz.of  bread. 
Every  day. 


Low. 


1  pt.  of  tea. 
3  oz.  of  bread. 
Every  day. 


Ipt.  of  gruel. 
2oz.  of  bread. 
Every  day. 


■water  gruel, 
or  tea,  alter- 
nately, 

2  oz.  of  bread. 
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EDINBURGH  INFIRMARY  DIETARY. 
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I  venture  to  consider  this  subject  to  be  one  of 
much  and  increasing  importance,  from  the  large 
number  of  people  who  are  maintained  in  union- 
houses,  hospitals,  prisons,  penitentiaries,  &c. ;  and  I 
shall  accordingly  cite  a  few  more  instances  of  public 
dietaries. 


CHELSEA  HOSPITAL.— ESTABLISHMENT  OF  DIET. 


Beef  or 
Mutton. 

To  each  man  daily  4. 


Also  an  ounce  of  butter  per  man,  on  "Wednesday  and  Friday  in 
each  week  ;  and  one  pound  of  cheese  weekly  per  man,  at  the  rate  of 
a  quarter  of  a  poimd  on  each  of  the  days  which  are  fixed  for  the 
same  being  issued. 

SCALES  OF  VICTUALLING  FOR  CONVICTS,  &c.  :— 

For  the  Surgeon  superintending,  and  to  each  Soldier  of  the  Guard 
over  Convicts,  and  to  every  Convict  Settler,  and  Child,  the  foUowmg 
daily  quantity  of  Provisions  : — 


SPECIES. 

To  the  Surgeon 
superintending,  and 
to  each  Soldier  of 
the  Guard  over 
Convicts. 

To  each 
MaleConvict, 
or 

Male  Settler. 

To  each 
Female 
Convict,  or 
Female 
Settler. 

To  each 
Child  of 
Convicts  or 
Settlers, 
under  ten 
years  of  age. 

Biscuit 

Spirits .       .  , 
Fresh  Meat 
Vegetables  .  . 

Oatmeal  . 

Sugar  .      .  . 
Chocolate 
Tea          .  . 

Either  three- 
tea,  is  to  be  issi 
chocolate,  and  c 

When  fresh  n 
lieu  thereof,  viz 

Salt  Beef.')  S 
Flour     .  a 

or           i  g 
Salt  Pork 
Peas 

Flour .  .Jo 

lib. 

J  pint 
lib. 

not  more  )  .  (per 
than  i5Pt|^ggjj 

IJ  oz. 
1  oz. 
i  oz. 

eighths  of  an  ounce  of 
led  daily  to  each  male 
m  the  following  day  tea 
leat  and  vegetables  can 

fib. 
lib. 

31b. 
4  pint 

lib. 

lib. 
Ub. 

5  pint. 

IJ  oz. 
i  oz.,  or 
ioz, 

chocolate,  or 
convict,  or  mz 
,  and  so  on  al 
not  be  issued 

41b. 
4  lb. 

41b. 
4  pint 

lib. 

lib. 
4  lb. 

1^  oz. 
4  oz.,  or 
i  oz. 

one  quarter  oJ 
lie  settler,  viz. 
ternatively. 
,  these  shall  I 

41b. 
lib. 

^Ib. 
4  pint 
ilb. 

41b. 

ilb. 
lib. 

1  oz. 
i  oz. 

'  an  ounce  of 
,  on  one  day 

)e  allowed  in 

ilb. 
lib. 

ilb. 

Jpint 

lib. 

Bread 
when 
Baked. 

oz. 

16 


Potatoes, 
oz. 
13 


Cocoa  ready 
for  use. 
oz. 

1 

4 


Sugar, 
oz. 

3 
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GAOL  DIETARIES. 


And  weekly,  whether  fresh  meat  or  salt  meat  be  issued,  vinegar 
not  exceeding  one  half-pint  per  man  a  week,  to  the  guard,  &c.,  nor 
exceeding  one  quart  for  each  mess  of  six  other  persons. 

District  Military  Prisons.— Diet  of  Prisoners  when  not  in 
Solitary  Confinement. — Ordinary  Diet. 

-r,     ,n  ^  r  12  oz.  of  oatmeal,  or  12  oz.  of  bread,  and  ^  pint 
Breakfast  I    of  milk,  daily. 

■rw.  r  5  lbs.  of  potatoes,  with  salt,  1  pmt  of  milk, 

•{  daily. 

On  Sundays,  the  dinner  of  the  first  class  to  consist  of  ten  ounces  of 
beef,  without  bone,  and  after  cooking,  and  two  poimds  of  potatoes. 
If  in  soHtary  confinement  by  sentence  of  a  court-martial — 

T.     Ti.  ^  no  oz.  of  oatmeal,  or  10  oz.  of  bread,  and  I  pint 
Breakfast  I    of  milk,  daily. 

^.  r  4  lbs.  of  potatoes,  with  salt,  and  1  pint  of  milk, 

J^^"^''  -i  daUy. 

If  in  solitary  confinement  for  a  prison  ofience,  one  pound  of  bread, 
with  such  quantity  of  water  for  drinking  as  a  prisoner  may  desire  to 
have — daily. 

In  gaols  and  houses  of  correction  tlie  dietaries 
are  different,  according  to  the  terms  of  imprison- 
ment; being  lowest  when  the  imprisonment  is  for 
shorter  periods.  The  breakfast  may  be  probably- 
alike  in  all  the  classes  j  consisting  of  a  pint  or  a 
pint  and  a  half  of  gruel  or  porridge,  and  eight 
ounces  of  bread.  The  supper  may  be  the  same 
as  the  breakfast.  The  dinner,  in  the  first  class,  viz. 
convicted  prisoners,  whose  term  of  imprisonment 
does  not  exceed  fourteen  days,  may  consist  of  eight 
ounces  of  bread,  and  eight  ounces  of  potatoes.  In 
the  second  class,  sentenced  to  imprisonment  and  hard 
labour  for  a  term  above  fourteen  days,  and  less  than 
six  weeks,  the  dinner  may  consist  of  three  ounces  of 
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cooked  meat,  without  bone^ — eight  ounces  of  bread, 
— and  eight  ounces  of  potatoes,— every  other  day ; 
the  alternate  day^s  dinner  consisting  of  three  ounces 
of  beef,  made  into  soup,  with  eight  ounces  of  bread. 
In  the  third  and  fourth  classes  of  prisoners,  sentenced 
to  hard  labour  for  periods  exceeding  six  weeks  and 
three  months  respectively,  the  scale  of  diet  is  further 
raised  by  the  addition  of  as  much  soup  as  would  con- 
tain another  ounce  or  more  of  beef  to  the  dinner  of 
the  alternate  days ;  and  in  the  longer  term  of  incar- 
ceration, of  one  or  more  ounces  of  solid  animal  food 
to  the  dinner  of  the  intervening  days. 

Report  on  the  Diet  fob,  Charity  Workhouses  in  Scotland. 
By  Drs.  Alison  and  Christison.  Dated,  Edinburgh,  16th 
January,  1847. 


u 

p. 
P. 

3 

02 


First  rate,  for  the 
healthy  who  do 
not  work. 


Oatmeal,  3  oz. 
Butter  milk,  or 

skimmed  milk, 

i  pint 

Bread,  6  oz. 

Ox  head  and 
Hough,  3i  oz. 
or  beef,  ex- 
cluding bone, 
2  oz. 

Barley,  2  oz. 
Peas,  i  oz. 
Vegetables, 
U  oz. 
.Salt — q.  8. 


Oatmeal,  3  oz. 
Butter  milk,  or 

skimmed  milk, 

i  pint. 


Second  rate,  for 
the  healthy  who 
do  not  work. 


OatmeAl  4  oz. 
Butter  milk,  or 
skimmed  milk, 

3 
5 


s  pint. 


Bread,  8  oz. 
Broth,  14  pint,  as 
in  first  rate. 


Oatmeal,  4  oz. 
Butter  milk,  or 

skimmed  milk, 

i  pint. 


Third  rate,  for  the 
healthy  who 
work. 


Same  as  second 
rate. 


Bread,  8  oz. 
Broth,  l^pint,  as 

in  first  rate. 
Boiled  meat,  4  oz. 


Fourth  rate,  for 
the  infirm. 


Same  as  second 
rate. 


Oatmeal,  4  oz. 
Skimmed  milk, 
I  pint. 


Bread,  6  oz. 


Rice,  oz 
Beef,  exclud- 
_  ing  hone,  but 
^  /  not  left  in  the 
a)  j  soup,  5  oz. 
•2  I  vegetables,  2 
^  j  oz. :  salt  and 
Vpepper,  q.  s. 

Boiled  meat,  4oz 


-g^  r  Sugar,  i  oz. 
-iwj  New  milk, 
ca  ]  loz. 
H  LTea,  Joz. 


This  question,  as  to  the  quantity  of  food  that  is 
necessary  to  the  support  of  life  and  maintenance  of 
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health  in  different  circumstances,  is  not  only  inte- 
resting to  the  physiologist,  the  statist,  and  the  poli- 
tical economist,  and  to  all  who  have  the  management 
and  responsibility  of  providing  for  the  inmates  of 
public  institutions;  but  it  bears  intimately  on  the 
ordinary  duties  of  the  medical  man,  on  the  cure  of 
many  disordered  conditions,  and  the  maintenance 
of  health  and  strength  under  different  or  conflicting 
circumstances,  as  to  external  influences,  and  as  to 
expenditure ;  and  I  have  endeavoured  to  throw  some 
of  the  results  of  the  diet  tables  into  a  more  con- 
clusive shape. 

In  the  first  column  of  the  following  estimate, 
animal  fibre  only  is  included,  whether  used  as  such, 
or  consumed  in  the  form  of  soup.  Milk  and  all 
other  forms  of  strictly  speaking  animal  food,  are 
included  under  the  second  column,  for  reasons 
which  may  be  sufficiently  obvious. 


ESTIMATE  OF  DAILY  RATIONS. 


AUTHORITY. 

Rough  Weight  of 
Animal  Fibre  in 
the  Rations. 

Rough  Weight  of 
Vegetable  and 
other  Food  in  the 
Rations. 

Total  Weight  of 
Dry  Nutriment. 

Total  Weight  of 
Azotised  Nutri- 
ment. 

OZ. 

oz. 

OZ. 

oz. 

16 

26f 

174 

5* 

Naval  Hospitals. 

Full  Diet        .  ... 

16 

40 

20+ 

6* 

Half  Diet  .... 

8 

254 

16* 

5f 

Low  Diet .       .  ... 

1 

40 

94 

3* 

Fever  Diet  .... 

20* 

8 

2 

ESTIMATE  OF  THE   DIFFERENT  DIETARIES. 
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ESTIMATE  OF  DAILY  UATIO'SS— continued. 


AUTHORITY. 


Regimental  Hospitals. 
FuUDiet. 
Half  Diet  . 
Low  Diet 
Spoon  Diet  . 
Milk  Diet 

Poor  Law  Commission. 
No.  1   .      .      .  . 
No.  2 
No.  3  . 

No.  4  .  .  .  . 
No.  5   .       .       .  . 

No.  6 


Chelsea  Hospital  . 

Each  Soldier  of  the  Guard  "1 
over  Convicts       .      .  J 
Each  Convict  or  Settler  . 
Each  Child  of  Convict,  under 

TEN  years  of  age 

Gaols. 

1st  Class.     Imprisoned  for] 
fom'teen  days,  or  under  J 


2nd  Class, 
terms 
days, 

weeks 


Imprisoned  fori 
above  fourteen  ( 
and   imder   six  f 


3rd  Class.    Imprisoned  for" 
terms  above  six  weeks, 
and  under  three  months 

4th  Class.    Imprisoned  for" 
terms  exceeding  three 
months 

Middlesex  Hospital. 
Meat  Diet       .  . 
Soup  Diet 

Milk  Diet       .    '  ' 


.11  r%  CO 

o'S  2 


oz. 

12 
8 
4 


2i 
H 

H 

13 

16 
11 

5 


4 
3 


Rough  Weight  of 
Vegetable  and 
other  Food  iii  the 
Rations. 

Total  Weight  of 
Dry  Nutriment. 

41 

20i 

33 

29 

13i 

15i 

7i 

64 

m 

21i 

m 

25i 

J. 

18 

29 

251 

IH 

35i 

19 

27i 

20i 

23i 

17 

13 

8| 

36 

36 

38 

22 

22i 

42 

19 

30 

12 

48 

13 

o  N  a> 

Hoj  a 


oz. 

5f 
4i 


5i 


4 
3 

3i 
4 

3i 
3 


^2 


4f 


2| 


3i 


*2 
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ESTIMATE  OP  DAILY  RATIONS— continued. 


AUTHORITY. 

Rough  Weight  of 
Animal  Fibre  in 
the  Rations, 

Rough  Weight  of 
Vegetable  and 
other  Food  in  the 
Rations. 

Total  Weight  of 
Dry  Nutriment. 

Total  Weight  of 
Azotised  Nutri- 
ment, 

Middlesex  Hospital — continued. 

OZ. 

OZ, 

OZ. 

OZ, 

OlUipic  XJlxih  •            •            •  • 

1  o 

H 

If 

o 
O 

oo 

111 

11^ 

64 

nJrt'DTTT  A  ATTn^nM    T M 17 T "D "\T  A  T> "V 
i.1  UiAtlUAMr^i-UiN    XXNr  i.xviVIA.xvi  > 

Full  Diet  .... 

t 
0 

14i 

A  3 

4f 

Half  Diet  .... 
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If  tlie  justness  of  this  estimate  as  to  the  different 
dietaries  be  admitted  to  be  essentially  correct,  the 
conclusions  are  very  obvious,  and  of  manifest  im- 
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portance.  Granting  that  the  quality  and  relative 
digestibility  of  the  articles  of  food  are  indispensable 
preliminary  considerations,  the  next  questions  that 
arise  are,  how  much  of  animal  and  vegetable  food 
respectively  are  necessary  to  the  maintenance  of 
health  under  certain  given  circumstances,  and  how 
much  of  dry  azotised  and  non-azotised  aliment  should 
such  food  contain.  One  quart  of  soup,  however 
grateful  to  the  palate,  and  seemingly  consistent  and 
substantial,  and  therefore  satisfying  to  the  appetite 
at  the  time  of  eating  it,  which  contains  only  five 
ounces  of  vegetable  food,  and  which,  at  a  high 
estimate,  would  afford  only  four  ounces  of  dry  nutri- 
ment, and  less  than  half  an  ounce  of  azotised  aliment, 
would,  even  when  aided  by  a  very  large  sized  biscuit, 
be  at  once  seen  to  be  inadequate  to  the  maintenance 
of  health  and  strength, — even  if  it  might  keep  a 
pauper  population  a  single  point  above  actual  starva- 
tion, and  consequent  death,  during  many  weeks :  the 
probabihty  being,  however,  that  fever  would  step  in 
under  circumstances  of  such  defective  nutrition,  to 
check  any  triumphant  result  from  such  a  short- 
coming benevolence.*    It  seems  from  the  tabular 

*  I  venture  to  quote  the  following,  in  elucidation  and  proof  of  the 
needfulness  and  truth  of  the  observations  in  the  text. 

«  Receipt  No.  I.— For  Two  Gallons  of  Soup. 
Two  ounces  of  dripping. 

Quarter  of  a  poimd  of  solid  meat  (cut  into  dice  one  inch  square). 
Quarter  pound  of  onions,  sliced  thin. 

Quarter  pound  of  turnips  ;  the  peel  will  do,  or  one  whole  one  cut 
into  small  dice. 

Two  ounces  of  leaks  ;  the  green  tops  will  do,  sliced  thin. 
Three  ounces  of  celery. 
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estimate  derived  from  the  different  dietaries  quoted, 
that  from  thirteen  to  twenty  ounces  of  dry  nutri- 

Three  quarters  of  a  pound  of  common  flour. 

Half  a  pound  of  pearl  barley,  or  one  pound  of  Scotch. 

Three  ounces  of  salt. 

Quarter  of  an  ounce  of  brown  sugar. 

Two  gallons  of  water. 

"  I  first  put  two  ovmces  of  dripping  into  a  saucepan  (capable  of  hold- 
ing two  gallons  of  water),  with  a  quarter  of  a  pound  of  leg  of  beef 
witliout  bones,  cut  into  square  pieces  of  about  an  inch  ;  and  two  mid- 
dling sized  onions,  peeled  and  shced  ;  I  then  set  the  saucepan  over  a 
coal  fire,  and  stirred  the  contents  round  for  a  few  mmutes  with  a 
wooden  (or  u'on)  spoon  until  fried  lightly  bro'mi.  I  had  then  ready 
washed  the  peeling  of  two  turnips,  fifteen  green  leaves  or  tops  of 
celery,  and  the  green  part  of  two  leeks  ;  (the  whole  of  which,  I  must 
observe,  are  always  thrown  away).  Having  cut  the  above  vegetables 
into  small  pieces,  I  tlu-ew  them  into  the  saucepan  with  the  other 
ingredients,  stirrmg  them  occasionally  over  the  fii'e  for  another  ten 
minutes  ;  then  added  one  quart  of  cold  water  and  three  quarters  of  a 
pound  of  common  flour,  and  half  a  poimd  of  pearl  barley,  mixing  all 
well  together.  I  then  added  seven  quarts  of  hot  water,  seasoned 
with  three  ounces  of  salt,  and  a  quarter  of  an  ounce  of  brown  sugar, 
stUTed  occasionally  until  boiling,  and  allowed  it  to  sunmer  very 
gently  for  three  hours  ;  at  the  end  of  which  tune  I  found  the  barley 
perfectly  tender.  The  above  soup  has  been  tasted  by  numerous 
noblemen,  members  of  parliament,  and  several  ladies  who  have  lately 
visited  my  kitchen  department,  and  who  have  considered  it  very  good 
and  nourishing."— C7ianto6Ze  Cookery;  or,  the  Poor  Man's  Regenei-ator. 
By  A.  SoYER. 

I  may  add  to  this,  for  the  sake  of  those  who  disHke  onions  and  leeks, 
that,  if  these  be  omitted,  and  either  a  larger  proportion  of  celery 
be  made  use  of,  or  (wliich  answers  just  as  well)  a  small  quantity 
of  celery  seed,  an  excellent  soup  is  produced,  as  far  as  taste  and 
appearance  are  concerned,— and  at  a  cost  which  is  singularly  small, 
and  which  reflects  in  the  same  proportion  much  credit  on  the  talents 
of  M.  Soyer  as  a  cook.  As  regards  the  question  of  diet  and  nutri- 
tion, however,  such  a  soup  occupies  a  very  low  position,  and  illus- 
trates m  a  remarkable  manner  the  importance  of  reducing  any 
dietary  that  may  be  under  consideration,  to  the  quantity  of  dry 
and  azotised  aliment  it  may  contain,  before  we  trust  to  it  as  afibrding 
sufficient  nutritive  matter  for  the  support  of  a  population. 
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ment,  and  from  four  to  six  ounces  of  azotised  aliment, 
is  a  needful  daily  ration  for  people  who  have  to 
undergo  regular  and  active  exertion ;  and  that  less 
than  the  lowest  of  these  quotations  would  be  an 
unjustifiable  allowance  to  adults  in  health,  who  are 
called  upon  to  work.  Such  an  estimate  is  easily 
made,  and  should  be  considered  a  necessary  step 
previous  to  the  adoption  of  any  plan  of  diet  for  the 
inmates  of  public  institutions,  or  the  dependants  on 
public  charity.  The  following  table,  contained  in 
the  report  of  Drs.  Alison  and  Christison,  already 
referred  to,  contains  the  more  important  articles  of 
food  commonly  needed  in  such  dietaries,  and  may 
prove  a  useful  reference  : — 


SPECIES. 


Bread . 

Oatmeal  . 

Bai'ley 

Peas 

Potatoes 

Carrots  . 

Cabbage 

Turnips  . 

Lean  of  Meat 

Sklmmed-Milk  Cheese 

White  Fish 

New  Milk 

Skimmed  Milk  . 

Butter  Milk  . 


Per  Centage  of 


Dry 
Nutriment. 


62 
82 
82 
80 
27 
10 
7 
6 
27 
65 
21 
12-5 
10 
7 


Nitrogenous 
Nutriment. 


m 

18f 
15 

24i 

H 
27 
65 
21 

8 

8 

7 


«  These  equivalents  have  been  partly  adopted  from  a  variety  of 
good  authorities,  partly  from  personal  investigations.  The  nitroge- 
nous ingredients  of  the  articles  of  vegetable  food  are  founded  on  the 
recent  analysis  of  Mr.  Horsford,  conducted  at  Giessen,  under  the  eye 
of  Professor  Liehig:'— Report. 
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In  regard  to  tlie  relative  proportion  of  animal 
fibre,  which  should  form  part  of  the  habitual 
daily  ration  of  people  in  health,  and  undergoing 
regular  exercise,  in  these  latitudes,  it  may  be  gathered 
from  the  tables  that  a  minimum  of  four  ounces,  and 
a  maximum  of  sixteen  ounces,  are  the  extreme 
allowances  of  different  pubUc  dietaries.  Excluding 
the  dietaries  of  gaols  and  workhouses,— in  which 
the  absence  of  exercise  in  the  open  air,  and  the 
restriction  of  free  migration,   would  necessarily 
reduce  the  wants  of  the  system,— from  ten  to 
sixteen  ounces  of  animal  fibre  daily  might  per- 
haps be  fau'ly  assumed  to  be  no  more  than  is  a 
needful  allowance  for  labouring  men  in  the  prime 
of  Ufe,  and  in  fuU  health.    The  just  allowance  of 
animal  fibre  in  poor-houses  would  be  reduced  by 
the  circumstance,  that  so  many  of  the  inmates  may 
be  inferred  to  be  either  infirm  or  aged,  and  that 
the  able-bodied  and  vigorous  should  be  off'ered  no 
temptation  to  continue  to  be  recipients  of  the 
public  charity,  in  the  form  of  any  greater  amount  of 
food  than  is  sufScient  to  support  existence,  with- 
out ulterior  injury  to  health  and  the  expectation 
of  life.     The  relative  proportion  of  animal  fibre 
required  in  the  daily  rations,  must  be  much  modified 
by  the  proportion  of  milk  or  eggs,  or  animal  food  in 
any  other  form,  which  enters  into  the  scheme  of  diet. 
It  should  be  felt,  however,  that  no  such  other  forms 
of  animal  food  are,  in  essential  points,  to  be  con- 
sidered to  be  perfect  substitutes  for  animal  fibre,  in 
repairing  the  waste  of  the  system,  and  maintaining 
its  power  of  enduring  continuous  labour  without 
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undue  and  unwise  cost  to  the  assimilating  organs. 
Supposing  it  to  be  proved  that  other  articles  of  food, 
whether  vegetable  or  animal,  contain  the  elementary 
matters  that  are  essential  to  restore  the  waste  and 
expenditure  of  the  human  system,  the  re-adjustment 
of  such  elements,  the  forming  them  into  new  com- 
binations, whether  of  simpler  or  more  complicated 
character,  must  be  so  far  an  additional  task  for  the 
digestive  and  other  assimilating  organs,  so  far  an 
additional  source  of  organic  expenditure,  so  far  ne- 
cessitate a  deduction  from  the  eventual  restoration 
of  the  waste  of  the  economy,  and  so  far  involve  a 
risk  lest  any  failure  of  assimilation  may  lead  to  a 
corresponding  proportion  of  such  food  being  in  no 
degree  conducive  to  the  nourishment  of  the  body. 

These  views  of  the  importance  of  animal  fibre  as 
a  part  of  the  ordinary  diet  of  a  healthy  and  active 
man,  are  confirmed  fully  by  the  researches  of  Baron 
Liebig.*     Supposing  the  flesh  of  animals  to  have 
an  acid  reaction,  whereas  even   the  blood  itself 
exhibits  alkaline  characters ;  and  that  flesh  aff'ords 
no  less  than  five  organic  compounds,  of  distinctive 
properties  and  composition ;  and  that  flesh  diff'ers, 
moreover,  from  the   blood,  in  having  potash  in' 
stead  of  soda  for  the  principal  base  of  its  sahne 
constituents ;  it  follows  that  to  form  flesh,  and  main- 
tain its  integrity,  notwithstanding  the  wear  and  tear 
of  the  ordinary  organic  processes,  and  the  further 
wear  and  tear  of  muscular  exercise,  from  almost  any 

»  "Researches  on  the  Chemistry  of  Food.     By  Justus  Liebig, 
M.D.,  &c.— Edited  by  Dr.  Gregory." 

Q 
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other  nutritive  material  than  animal  fibre,  must 
require  much  additional  efi'ort  on  the  part  of  the 
organs  of  assimilation.  And  the  animal  machine 
can  hardly  be  kept  in  full  tone  and  condition,  in 
the  greatest  possible  aptness  to  undergo  and  endure 
full  muscular  exertion,  without  a  corresponding  pro- 
portion of  animal  fibre  forming  part  of  the  daily 
food.  It  is  a  very  curious  fact,  that  most  of  the 
vegetable  articles  of  food  contain  potash  as  the  prin- 
cipal alkali  of  their  saline  constituents,  and  that  the 
same  is  the  case  with  the  flesh  of  animals;  whereas 
the  blood  contains  and  requires  soda  as  its  principal 
saline  base,— as  it  is  beheved,  chiefly  with  a  view  to 
the  remarkable  property  of  the  phosphate  of  soda  in 
absorbing  and  giving  off"  carbonic  acid  with  great 
facHity,  with  the  double  intention  of  reheving  the 
system  of  its  carbon,  and  of  ministering  it  readily  to 
the  caloriflc  wants. of  the  system. 

In  noticing  these  researches  of  Professor  Liebig, 
it  may  be  added,  that  as  flesh  contains  from 
seventy-six  to  seventy-nine  per  cent,  of  water,  and 
from  two  to  three  per  cent,  of  soluble  albumen,  there 
are  only  about  twenty  per  cent,  of  fibrin  and  other 
less  soluble  mutters.  "  And  it  appears  from  these 
researches,  that  by  the  boihng  of  flesh  an  essential 
change  in  its  composition  is  effected.  According  to 
the  duration  of  the  boiling,  and  the  amount  of  water 
employed,  there  takes  place  a  more  or  less  perfect 
separation  of  the  soluble  from  the  insoluble  consti- 
tuents of  flesh.  The  water  in  which  flesh  has  been 
boHed  contains  alkaline  phosphates,  lactates,  and 
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inosinates,  phosphate  of  magnesia^  and  only  traces  of 
phosphate  of  lime ;  the  boiled  flesh  contains  chiefly^ 
with  the  fibrin^  &c.,  the  insoluble  inoi-ganic  consti- 
tuents, phosphate  of  lime  and  phosphate  of  magnesia. 
It  is  obvious  that  if  flesh,  employed  as  food,  is  again 
to  become  flesh  in  the  body,  if  it  is  to  retain  the 
power  of  reproducing  itself  in  its  original  condition, 
none  of  the  constituents  of  raw  flesh  ought  to  be 
withdrawn  from  it  during  its  preparation  for  food. 
If  its  composition  be  altered  in  any  way,  if  one  of 
the  constituents  which  belong  essentially  to  its  con- 
stitution be  removed,  a  corresponding  variation  must 
take  place  in  the  power  of  that  piece  of  flesh  to 
re-assume  in  the  living  body  the  original  form  and 
quality,  on  which  its  properties  in  the  living  organism 
depend.^^  * 

*  M.  Liebig  goes  on  to  show,  that  boiled  flesh,  when  eaten  without 
the  soup  formed  in  boiling  it,  is  so  much  the  less  adapted  for  nutrition, 
the  larger  the  quantity  of  the  water  m  which  it  has  been  boiled,  and 
the  longer  the  duration  of  the  boiling.    He  says  that  when  finely- 
chopped  flesh  is  extracted  with  cold  water,  it  loses  the  whole  of  the 
albumen  contamed  in  it ;  and  the  residue,  after  being  well  washed 
with  cold  water,  is  found  to  be  perfectly  tasteless  when  boiled  with 
fresh  water.   It  is  inferred  that  all  the  sapid  and  odorous  constituents 
of  flesh  exist  in  the  flesh  itself  in  the  soluble  state,  and  that  the  smell 
and  taste  of  roasted  flesh  arise  from  these  soluble  constituents,  which 
have  undergone  a  shght  change  under  the  mfluence  of  the  higher  tem- 
perature.  «  The  Uquid  which  is  obtamed  by  Uxiviation  of  the  different 
kinds  of  flesh  with  cold  water,  after  it  has  been  heated  to  boiling,  and 
the  albumen  thus  coagulated,  possesses,  in  all  cases,  the  well-known 
general  flavour  of  soup  ;  but  each  kmd,  individuaUy,  has,  besides  this, 
a  pecuHar  taste,  which  recaUs  the  taste  and  smeU  of  the  diff'erent 
kmds  of  flesh  ;  insomuch  that,  when  to  boiled  beef,  for  example,  the 
concentrated  cold  aqueous  infusion  of  roe-deer  venison  or  of  fowl  is 
added,  and  the  whole  warmed  together,  the  beef  cannot  then  be  dis- 
tinguished from  the  venison  or  the  fowl."    Supposmg,  however,  that 

Q  2 
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When  the  absolute  and  relative  bulk,  weight,  and 
importance  of  the  muscular  system  in  man  are  con- 
sidered, and  the  direct  way  in  which  muscular  sub- 
stance used  as  food  must  minister  to  the  maintenance 
and  restoration  of  the  integrity  of  this  system  are  by 
these  views  more  fully  appreciated,  the  importance 
of  animal  food,  and  especially  of  flesh,  in  the  diet  of 
man,  becomes  obvious  and  explicable.  It  is  not, 
that  the  kreatine,  the  kreatinine,  the  sarcosine, 

the  taste  and  flavour  of  flesh  depend  on  the  sokible  parts,  and  that 
these  are  chiefly  composed  of  albumen  or  mixed  with  it,  the  fibrin, 
which  seems  to  be  comparatively  destitute  of  appetising  quaUties,  is 
at  least  as  nutritious  and  as  important  to  the  economy  of  the  system 
when  used  as  food.    Soup  cannot  under  any  cu'cumstances  represent 
all  the  nutritive  qualities  of  meat ;  although  it  may  represent,  accord- 
ing to  these  views,  all  the  odorous  and  sapid  qualities  of  the  flesh  it 
is  prepared  from.    In  the  case  of  roasted  flesh,  inasmuch  as  none  of 
the  soluble  ingi-edients  have  been  removed  from  it,  all  the  conditions 
of  nutrition  seem  to  be  as  far  as  possible  fulfilled.    In  the  case  of 
boiled  flesh,  if  the  meat  is  to  be  the  principal  consideration,  it  is  evi- 
dent that  it  should  be  introduced  into  the  water  when  the  latter  ia 
actually  boiling,  to  secure  the  coagulation  of  the  albumen  near  the 
sui-face,  and  the  smallest  possible  solution  of  it  in  the  water  made  use 
of  ;  and  lest  the  continued  high  temperature  should  have  too  harden- 
ing an  influence,  so  much  cold  water  might  in  a  very  short  time  be 
added,  as  would  reduce  the  temperature  of  the  water  to  ]  65°,  at 
which  the  whole  should  be  maintained  for  as  many  hours  as  may  be 
needful  to  cook  the  flesh  thoroughly.    It  seems  that  the  requisite 
changes  required  by  cookery  do  not  take  place  in  the  ordinary  red 
meats  at  a  lower  temperature  than  144°,  nor  in  the  white  fleshed 
meats,  as  fowls,  at  a  less  temperatm-e  than  130°  to  140°.    If,  on  the 
other  hand,  the  object  be  to  extract  from  the  meat  all  its  soluble  and 
sapid  material,  the  obvious  deduction  is  to  cut  and  pound  it  into  a 
sausage  meat,  steep  it  m  cold  water,— say  of  an  equal  weight,— 
heat  the  water  slowly  to  the  boiling  pomt,  and  after  a  brisk  ebullition 
of  a  few  minutes,  strain  the  hquid  through  a  cloth,  to  separate  it  from 
the  coagulated  albumen  and  the  hard  fibrinous  matters,— colouring 
and  flavouring  this  extract  of  flesh  according  to  taste. 
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the  inosinic  acid,  &c.,  obtained  by  Baron  Liebig 
from  the  flesh  of  animals,  may  not  be  formed  from 
any  kind  of  food  containing  their  indispensable  con- 
stituent elements,  by  the  vital  and  organic  powers 
of  the  animal  economy ;  and  accordingly,  where  the 
expenditure  of  the  system  is  small,  either  from 
climate  or  habits  of  life,  we  know  that  life  subsists, — 
and  the  system,  and  the  muscular  system  among  the 
rest,  is  restored,  and  maintained  in  health  and  medium 
vigour, — without  animal  food  forming  any  large  or 
regular  or  influential  part  of  the  diet,  and  with  a 
small  or  even  without  any  allowance  of  flesh  meat  in 
any  form.  But  it  is,  that  to  form  muscle,  and  there- 
fore to  form  all  the  complicated  chemical  compounds 
which  are  shown  to  be  the  constituents  of  muscle, 
more  efi'orts  must  be  made  by  the  organic  system, 
and  a  correspondingly  greater  expenditure  of  power 
occasioned,  than  if  the  constituents  of  muscle  were 
offered  to  the  organs  of  assimilation  in  the  form  of 
muscle  itself.  In  the  same  way  as  I  believe,  that, 
under  a  special  exigency,  muscle  may  be  formed  from 
gelatin,  and  as  we  know  that  fat  is  formed  from  all 
the  amylaceous  and  saccharine  substances,  may  it  be 
inferred  that  muscle  may  be  formed  from  its  elements 
by  the  powers  of  the  system.  In  such  a  cHmate 
as  that  of  Great  Britain,  and  in  a  country  where 
the  energies  of  the  system  are  desired  to  be  wasted 
as  little  as  possible  in  the  maintenance  and  reproduc- 
tion of  the  animal  frame  work,  the  importance  of  a 
mixed  diet,  containing  animal  food,  and  especially 
flesh,  as  a  needful  ingredient  of  the  dietary,  becomes 
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a  matter  of  sufficiently  clear  demonstration.  The 
analogy,  however,  as  to  the  essentials  of  elementary 
composition,  between  the  fibrin,  albumen,  and  casein 
of  animal  and  vegetable  substances,  must  not  be 
forgotten ;  nor  the  consequent  power  of  the  system 
to  convert  them  respectively  into  one  another ;  re- 
quired as  this  view  is  by  dietetic  observation,  and 
supported  as  it  is  by  chemical  researches. 

It  becomes  very  obvious,  from  all  that  has  been 
said  and  cited,  how  great  and  important  must  be  the 
modifications  of  diff'erent  dietaries,  according  to  age, 
sex,  habits  of  life,  climate,  and  season.  In  infancy 
and  early  childhood,  the  respiratory,  and  consequently 
the  hepatic  wants  of  the  system,  are  more  impor- 
tant and  considerable,  the  muscular  and  organic 
wants  and  movements  comparatively  small ;  and  a 
diet  consisting  in  great  part  of  amylaceous  and 
saccharine  matter  meets  the  bodily  expenditure,  and 
maintains  the  integrity  of  the  organism.  As  life 
passes  on,  during  the  years  of  growth,  the  respi- 
ratory expenditure  continues  to  be  very  large ;  the 
hepatic  system  is  still  very  active ;  the  skin  and  the 
lungs  emulge  much  aqueous  matter,  to  preserve  the 
temperature  of  the  body  as  nearly  as  possible  at  an 
equilibrium  ;  and  (notwithstanding  the  proverbial 
activity  of  childhood,— largely  as  this  is  balanced, 
however,  by  the  much  longer  periods  required  for 
sleep  than  are  needed  in  after  hfe,  and  notwithstand- 
ing the  wear  and  tear  of  muscular  substance,  and 
notwithstanding  the  demand  occasioned  by  the  con- 
stant and  great  additions  made  to  the  size  of  all 
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the  organs  and  tissues  of  tlie  body)  the  conditions 
as  to  the  wants  of  the  economy  are  for  the  most  part 
sufficiently  fulfilled  by  a  diet,  consisting  almost  ex- 
clusively of  milk  and  the  different  farinaceous  articles 
of  food.    In  mature  life,  although  the  respiratory 
wants  of  the  system  are  less,  the  growth  of  the  body 
has  no  longer  to  be  provided  for ;  the  maintenance  of 
its  integrity  from  the  effects  of  waste  and  expenditure, 
and  the  supply  of  carbon  for  the  purposes  of  respira- 
tion and  temperature,  have  alone  to  be  provided  for ; 
and,  unless  under  very  peculiar  circumstances,  the 
vegetable  articles  of  food,  and  more  particularly  the 
farinaceous  articles  of  food,  continue  to  fulfil  the  prin- 
cipal dietetic  indications ;  and  no  more  animal  food 
seems  to  be  necessary,  than  may  serve  to  restore  a 
certain  amount  of  the  extraordinary  expenditure, 
that  is  occasioned  by  exercise  of  the  locomotive 
powers,  or  by  any  other  extreme  exertion  of  nervous 
or  organic  function,  that  involves  a  large  expenditure 
of  azotised  material.    And  thus  the  difficulty  and 
risk  of  securing  a  due  allowance  of  animal  food,  and 
no  more  than  such  a  due  allowance,  as  may  serve  to 
equalise  the  supply  and  the  expenditure  of  the 
economy ;  and  avoid  an  undue  call  upon  the  organs 
of  assimilation  to  convert  vegetable  food  into  mus- 
cular substance  on  the  one  hand ;  or  so  ready  and 
full  a  supply  of  ready-prepared  fibrinous  aliment,  as 
renders  the  supply  of  azotised  material  afforded  by 
the  other  articles  of  food,  when  deprived  of  their  car- 
bonaceous matter  for  the  purposes  of  respiration,  &c., 
at  once  needless,  and  a  possible  source  of  plethora. 
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and  ultimate  morbid  action.    In  this  way,  in  warm 
climates  and  warm  seasons  of  the  year,  the  consump- 
tion of  respiratory  carbon  being  so  much  less,  and  the 
amount  of  motor  power  required  for  the  purposes  of 
the  circulation  being  so  much  smaller,  and  the  general 
activity  of  the  nervous  system  being  so  much  di- 
minished from  what  obtains  in  colder  latitudes  and 
seasons,  the  expenditure  of  carbon  and  nitrogen  is  so 
much  smaller ;  and  animal  food,  or  even  farinaceous 
food,  has  to  be  largely  replaced  by  more  aqueous  vege- 
table ahments, — or  the  system  becomes  plethoric,  the 
organs  overworked,  and  eventually  oppressed, — and 
disease  ensues.    Under  any  circumstances,  however, 
as  to  climate,  season,  habits,  occupation,  age,  or  sex, 
it  may  be  taken  as  a  general  rule,  admitting  of  few 
exceptions,  that  the  system  must  be  generously  dealt 
with  in  regard  to  food,  and  not  restricted  to  the  mere 
quantity  that  appears  to  meet  the  absolute  wants  of 
the  economy ;  or  such  a  state  of  system  will  be  in- 
duced, as  forms  the  most  common  predisposing  cause 
of  disease, — rendering  the  body  peculiarly  liable  to 
suffer  from  exposure  to  any  of  its  immediate  or 
exciting  causes,  whether  cold,  or  miasms,  or  changes 
of  weather,  season,  or  climate.   Man  was  destined 
to  work  for  his  food ;  and  was  accordingly  formed 
to  require  such  an  amount  of  food,  as  would  sup- 
port the  expenditure  of  a  Hfe  of  labour.  People 
may  indeed  go  on  existing,  for  indefinite  and  long 
periods  of  time,  upon  much  less  food  than  that  now 
referred  to,  and  therefore  need  less  enforced  expendi- 
ture of  the  waste  and  redundancies  of  the  system ;  but 
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they  will  not  be  in  vigorous  health,  if  their  state  of 
system  deserves  the  name  of  health  at  all ;  and  their 
state  of  body  is  exactly  that,  in  which  the  seeds  of 
cachexia  are  most  readily  laid, — or  in  which  inflam- 
matory affections  are  the  most  readily  set  up, — or 
in  which  malaria  or  contagion  find  their  readiest 
victims.  And,  moreover,  their  condition  of  system 
is  exactly  that,  in  which  the  powers  succumb  most 
readily  to  the  effects  of  morbid  action ;  in  which,  if 
inflammation  be  not  so  high,  nor  so  active,  as  when  it 
attacks  the  man  in  full  and  vigorous  habit,  it  yields 
less  readily  to  treatment,  and  leaves  behind  it  conse- 
quences the  most  injurious  and  least  remediable. 

The  effect  of  the  mind  on  all  the  digestive  pro- 
cesses, and  of  these  in  their  turn  on  the  mental 
capabilities,  is  a  very  full  subject ;  and  one  that 
must  be  adverted  to,  however  shortly.  To  what  an 
extent,  unexpected  news,  whether  involving  great 
excitement  or  great  distress  of  mind,  takes  away,  on 
the  instant,  all  appetite  and  relish  for  food ;  and,  if 
food  be  taken  under  such  circumstances,  how  certain 
it  is  to  be  followed  by  dyspeptic  indications;  are 
matters  of  every-day  observation.  That  distressing 
tidings,  received  after  an  ordinary  meal  of  food, 
leads  to  indigestion,  and  much  stomach-disturbance, 
— that  all  the  ills  of  dyspepsia  may  be  at  once 
removed,  by  whatever  acts  pleasingly  and  fully  on 
the  mind, — that  dyspepsia,  in  its  turn,  enervates  the 
mind's  powers,  and  distorts  its  views,  lowering  its 
tone,  dwarfing  its  capacity,  or,  in  some  way  tinging, 
perverting,  or  lessening,  the  mental  capabilities, — 
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mercantile  vicissitudes,  the  different  scenes  and  trials 
of  life,  and  the  lives  of  men  of  genius,  abundantly 
illustrate.  Among  the  more  important  of  the  prac- 
tical suggestions,  which  these  observations  lead  to, 
is  that  of  the  importance  of  the  dj'^speptic  living  and 
mixing  freely  with  cheerful  society.  The  solitary 
meal,  and  the  consequent  rapid  eating,  with  the 
mind  absorbed  by  the  weighty  cares,  and  uncheered 
by  the  amenities,  and  reciprocal  feelings,  and  inter- 
change of  ideas,  and  harmonies  of  social  intercourse, 
have  produced  no  few  cases  of  dyspepsia,  that,  in 
their  turn,  have  involved  no  few  cases  of  more  seri- 
ous disease.  It  should,  then,  be  a  serious  matter, 
that  would  justify  such  an  alteration  of  the  invalid's 
meal-times,  unless  under  the  pressing  exigency  of 
acute  disease,  as  takes  him  away  from  the  family 
meal,  and  consigns  him  to  eating  his  food  alone.  It 
should  be  no  light  matter,  that  justifies  a  severe 
mental  effort,  or  laborious  thought  and  abstraction 
of  mind,  soon  after  an  ordinary  meal  of  food ;  and 
in  the  same  way  as,  if  a  man  were  to  undergo  violent 
muscular  exercise  soon  after  eating,  his  meal  should 
be  sparing  in  quantity,  and  especially  digestible  in 
kind,  so  the  man  who  has  such  mental  efforts  to 
make,  should  be  careful  that  the  meal  of  food  cor- 
respond, in  the  smallness  of  its  quantity,  and  its  easy 
digestibihty,  with  the  mental  labours  before  him, 
and  the  consequent  diversion  of  nervous  power  from 
the  stomach  to  the  brain ;  or  otherwise  be  prepared  to 
allow  so  long  an  interval  of  time,  between  the  meal 
and  the  mental  effort,  as  will  enable  the  nervous 
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energies  to  be  sufficiently  expended  on  the  digestive 
process,  to  secure  its  being  duly  performed.    This  is 
the  more  important,  from  the  fact  of  the  great 
bodily  exhaustion,  and  consequent  appetite,  which 
so  notoriously  follow  mental  exercises,  when  not 
carried  too  far.    If  the  mind's  powers,  indeed,  have 
been  tasked  unduly,  the  stomach  and  general  system 
may  be  so  far  exhausted,  as  that  the  appetite  may  be 
lost,  together  with  the  chance  of  whatever  food  is  taken 
being  duly  digested ;  precisely  as  is  found  to  obtain 
after  any  other  way,  such  as  common  bodily  fatigue, 
by  which  the  powers  of  the  body  are  much  expended. 
But  if  the  mental  labour  have  not  been  to  such  an 
exhausting  degree,  as  great  an  appetite  is  often 
induced  by  it,  as  by  a  full  but  not  excessive  degree 
of  bodily  exertion.    In  fact,  by  both  is  the  azotised 
matter  of  the  system  expended;  by  both  is  the 
expenditure  of  the  organised  atoms  effected ;  and  by 
both  is  the  necessity  of  alimentary  supplies  of  new 
materials  produced;  and,  perhaps,  by  both  in  an 
equal  degree.    The  question,  so  far  as  dietetic  regu- 
lation is  concerned,  is  dependent  on  the  degree  to 
which  mental  labour  has  been  undergone.     If  it 
has  been  only  moderate  in  degree,  the  expenditure 
may  be  wisely  made  up  for  at  once,  by  a  suitable 
meal.    If  the  mental  labour  has  been  carried  to  a 
more  exhausting  degree,  the  propriety  of  taking- 
food  at  all,  without  a  longer  or  shorter  interval  of 
repose,  may  be  fairly  questioned ;  and  the  quantity 
taken  be  very  needfully  restricted ;  and  its  quality  be 
properly  confined  to  the  simplest,  and  most  easily 


344  RE-ACTION  OF  MIND  AND  BODY. 

digested  kinds  of  food.  The  importance  of  a  rea- 
sonable interval  of  rest,  after  severe  bodily  or  mental 
labour,  before  sitting  down  to  a  meal,  can  hardly  be 
exaggerated.  Of  course,  the  more  feeble  the  indi- 
vidual,— the  more  morbidly  sensitive,  easily  deranged, 
and  deficient  in  tone,  his  digestive  organs, — the 
more  important  is  the  rule,  and  the  longer  should 
this  interval  be.  And  sometimes,  as  in  cases  of 
great  debility,  even  when  no  further  exertion  has 
been  made  than  that  involved  in  sitting  in  a  chair, 
I  have  found  it  very  serviceable,  to  direct  the 
recumbent  posture,  even  with  sleep,  when  that  has 
been  practicable,  to  precede  the  difi'erent  meals  of 
the  day  j  and  in  less  severe  cases,  after  common 
mental  or  bodily  exercise,  the  same  has  been  enjoined 
with  good  efi'ects.  This  is,  of  course,  a  simple  ques- 
tion of  degree;  and  is  by  no  means  intended  to 
justify,  either  the  recumbent  position  for  some  time 
before  dinner,  or  the  indulgence  in  sleep  at  that 
time  of  the  day,  when  the  amount  of  labour  on  the 
one  hand,  or  of  debility  on  the  other,  does  not  show 
it  to  be  desirable. 

The  usefulness  and  necessity  of  rest,  both  of  mind 
and  body,  after  food,  hinge  likewise  on  the  state  of 
the  digestive  organs,  the  powers  of  the  general 
system,  and  the  kind  and  quantity  of  food  that  has 
been  taken.  The  strongest  and  most  healthy  should 
remain  at  rest  for  some  time  after  a  heavy  meal; 
and  the  more  feeble  the  digestive  powers,  or  the 
weaker  the  state  of  the  system,  or  the  greater  the 
amount  of  mental  or  bodily  exertion  to  be  thereafter 
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undergone^  the  more  important  and  the  longer 
ought  this  interval  of  rest  to  be.  However  justifiably, 
under  extreme  circumstances^  a  mid-day  sleep 
may  be  allowed,  or  prescribed,  before  a  meal,  it  is 
almost  always  unwise  to  permit  this  to  be  indulged 
in  after  a  meal.  By  this,  the  powers  are  not 
refreshed  ;  but,  on  the  contrary,  the  digestion  of 
the  food  is  deranged,  and  the  nervous  system  by  so 
much  irritated ;  while  the  circulation  of  the  blood  is 
interfered  with,  as  well  mechanically  by  the  falness 
of  the  stomach,  as  by  an  undue  derivation  of  blood 
to  the  stomach;  and  oppression  and  crudity  reci- 
procally aggravate  the  consequent  derangement  of 
the  economy.  To  sleep  after  a  meal,  makes  easily- 
digested  food,  and  a  very  feeble  system,  necessary 
conditions,  if  the  prescription  is  justifiable,  and 
the  result  advantageous.  The  mutual  bearings  of 
sleep  and  the  digestive  processes,  will,  however, 
have  to  be  taken  notice  of  again,  in  a  subsequent 
chapter. 

To  return  to  the  consideration  of  the  best  hour  for 
the  dinner,  it  must  be  admitted  to  be  so  far  compli- 
cated, and  so  far  dependent  on  different  cu-cum- 
stances,  that  it  may  justifiably  differ  a  good  deal  in 
different  cases.  Granting  the  importance  and  truth 
of  the  general  rule,  that  the  longer  the  interval 
between  the  second  great  meal  of  the  day  and  the 
bed  time,  supposing  it  to  be  eaten  at  a  sufficient  in- 
terval of  time  after  the  breakfast,  the  more  desirable 
it  is  for  the  due  performance  of  the  great  processes 
of  assimilation, — nevertheless,  if  the  dining  at  one  or 
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two  o'clock  P.M.  involves  tlie  eating  the  meal  solita- 
rily, instead  of  amidst  the  cheering  influence  of  the 
family  circle  and  social  relaxation, — or  if  the  dining 
so  early  in  the  day  must  be  followed  by  an  immediate 
return  to  the  mental  or  bodily  labour,  without  any 
sufficient  interval  of  rest, — it  may  be  more  than 
doubtful  whether  the  prescription  is  not  unwise,  and 
does  not  substitute  a  greater  for  a  smaller  evil.  In 
general,  unless  under  circumstances  of  much  dys- 
pepsia, a  somewhat  later  hour  of  dinner  is  seldom 
sufficiently  objectionable  to  justify  either  a  solitary 
meal,  or  the  loss  of  some  short  interval  of  rest  after 
the  food  has  been  swallowed ;  and,  usually,  even  in 
cases  of  decided  dyspepsia,  attention  to  the  quantity 
and  quality  of  the  food  will  be  sufficient  to  remove 
the  derangement  of  the  digestive  organs.     If  the 
dinner,  then,  is  put  off,  for  such  sufficient  reasons, 
till  later  than  five  hours  after  the  breakfast,  some 
luncheon  becomes  advisable,  and  indeed  necessary. 
The  stomach,  it  may  be  repeated,  should  never,  un- 
less during  sleep,  be  longer  than  five  hours  without 
some  kind  of  food  being  taken,  and  more  especially 
during  the  early  or  mid  hours  of  the  day.  The 
luncheon,  ought,  however,  to  be  so  simple,  and  con- 
sist of  such  quickly  and  easily-digested  materials, 
and  contain  so  small  a  quantity  of  nutriment,  as  will 
not  interfere  with  the  powers  of  the  digestive  organs 
when  the  hour  of  dinner  arrives ;  and  it  should  only 
be  sufficient  to  prevent  that  degree  of  languor,  and 
that  extreme  degree  of  appetite,  which,  when  the  fast 
from  the  first  to  the  second  meal  is  longer  than  five 
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hourSj  almost  always  leads  to  the  eating  an  undue 
quantity  of  food  at  the  dinner  ;  while  it  so  far 
enfeebles  the  powers  of  the  stomach,  as  to  diminish,  in 
an  important  degree,  the  probability  of  its  being  duly 
digested  without  local  disturbance,  or  disadvantage 
or  derangement  of  some  other  function  of  the  body. 
A  biscuit,  or  crust  of  bread,  may  be  sufficient  to 
answer  every  needfal  purpose,  when  the  fast  is  not 
very  long,  or  the  amount  of  mental  or  bodily  exertion 
is  not  severe ;  and  when  the  dinner  hour  is  neces- 
sarily late,  or  the  day's  duties  laborious,  the  amount 
of  the  food  eaten  at  luncheon  must  be  proportioned 
thereto, — care  being  taken  that  it  is  rather  kept 
within  the  point  of  moderation,  than  allowed  to 
exceed  it.  If  the  dinner  hour  is  unavoidably  a  late 
one,  and  the  day's  work  fatiguing,  or  the  system 
somewhat  feeble,  or  the  digestive  powers  not  vigor- 
ous, or  deranged  considerably  in  their  functions, 
the  question  arises  whether  even  a  solitary  early 
dinner,  with  all  its  admitted  disadvantages,  should 
not  be,  at  least  temporarily,  had  recourse  to ;  making, 
perhaps,  the  ostensible  dinner  rather  a  pro  forma 
and  light  meal,  than  one  of  the  two  more  important 
meals  of  the  day. 

The  probable  necessity  for  supper,  which  is  occa- 
sioned by  dining  early  in  the  day,  constitutes  the 
only  objection  to  the  early  dinner,  which  is,  on 
most  other  accounts,  so  much  more  desirable.  If, 
however,  the  breakfast  and  the  mid-day  meal  have 
consisted  of  sufficiently  nutritious  food,  and  been 
made  to  comprise  so  large  a  proportion  of  the  day's 
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sustenance,  as  has  been  advised, — very  little  solid  food 
will,  in  most  cases,  be  found  to  be  necessary  after- 
wards ;  and  tbe  supper  may  be  of  sucb  articles,  as 
would  be  little  likely  to  task  tbe  powers  of  the 
stomach  unduly,  to  interfere  with  the  sleep,  or  to 
prove  eventually  disturbing  to  any  of  the  assimilating 
organs.  If  the  dinner  be  taken  so  early  as  one 
o'clock  in  the  day,  some  sohd  food  may,  indeed,  be 
required  between  that  and  bed-time,  which  may  be 
ten,  or  possibly  eleven,  hours  afterwards ;  and  espe- 
cially, if  this  long  time  have  been  spent  in  active 
mental  or  bodily  exertion.  In  this  case,  the  re- 
mainder of  the  day's  food  may  be  usually  taken  at 
tea-time,  and  several  hours  have  to  pass  by  between 
that  and  the  bed-time.  In  cases  of  decided  dyspepsia, 
however,  it  will  be,  usually,  better  to  take  the  tea  by 
itself,  without  sohd  food,  as  has  been  already  men- 
tioned, about  three  hours  after  the  dinner ;  the  real 
third  meal,  or  so  called  fom'thmeal,  the  supper,  being 
taken  about  seven  or  eight  o'clock  in  the  evening ; 
and  possibly  made  to  consist  of  any  simply  farina- 
ceous food, — such  as  bread,  or  biscuit, — or  rice,  sago, 
arrow-root,  &c.,  in  any  acceptable  and  simple  form. 
Recent  vegetables  or  fruits  on  the  one  hand,  or  solid 
animal  food  on  the  other,  are  wisely  forbidden  in  the 
supper  of  the  dyspeptic ;  and  there  are  few  cases  of 
any  kind,  as  has  been  already  said,  in  which  the 
alcoholic  compounds  should  not  be  strictly  forbidden 
in  the  later  periods  of  the  day,— and  the  later  in  the 
day,  the  more  strongly  should  they  be  objected  to. 
There  are  certainly,  however,  some  cases,  in  which 
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supper  is  justifiably  erected  into  a  more  important 
meal  than  this,  and  in  which  some  substantial  food 
is  properly  allowed.  Such  cases  are,  perhaps,  suffici- 
ently marked  by  the  sense  of  exhaustion  experienced 
during  the  night,  and  the  disturbance  of  the  sleep, 
together  with  much  flatulence,  and  other  indications 
of  undue  fasting.  There  may  often,  indeed,  be  some 
doubt  as  to  whether  the  symptoms  are  not  owing  to 
too  little,  or  a  too  acrid,  or  a  difficultly  assimilated 
kind  of  food,  having  been  taken  at  the  early  meals, — 
even  although  the  uneasy  feelings  may  be  at  once 
subdued,  refreshing  sleep  obtained,  and  the  recur- 
rence of  such  symptoms  prevented,  by  a  meal  of  food 
being  eaten  late  in  the  evening ;  and,  at  all  events, 
care  may  be  taken,  that  such  supper  is  eaten  at 
least  two  or  three  hours  before  the  bed-time,  and 
the  risk  of  ultimate  interference  with  the  processes 
of  assimilation,  in  this  way  lessened,  as  much  as 
possible. 

Food  ought  seldom  to  be  eaten  between  the  meal- 
times, and  only  under  very  peculiar  circumstances. 
As  the  food  seldom  leaves  the  stomach  in  less  than 
three  hours, — and  more  usually,  especially  if  the 
powers  of  the  stomach  are  somewhat  impaired,  re- 
mains in  it  four  or  five  hours, — the  addition  of  undi- 
gested food  to  the  partially  chymified  mass,  interferes 
with  the  complete  and  due  performance  of  the 
stomach^ s  duties. 

These  general  observations  on  diet  may  be  fitly 
concluded  by  a  rapid  summing  up  of  some  of  the 
opinions  that  have  been  offered.    The  amount  of 
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every  man's  food,  however  strong  and  well  lie  may 
be,  should  be  measured  and  regulated  by  the  expen- 
diture and  consequent  wants  of  his  system,  and  by 
the  amount  of  exercise,  whether  of  mind  or  of 
body.  His  food  should  be  eaten  at  stated  and  re- 
gular times;  and,  unless  during  sleep,  he  should 
never  fast  longer  than  five  hours.  This  is  more 
important  in  the  early,  than  in  the  later  parts  of  the 
day.  The  breakfast  should  be,  in  most  cases,  the 
principal  meal.  The  large  proportion  of  the  day's 
sustenance  should  be  taken  early  in  the  day.  All 
the  alcohohc  liquids  should  be  avoided  as  much  as 
possible : — 

«  Tho'  I  look  old,  yet  I  am  strong  and  lusty; 
For  in  my  youth  I  never  did  apply 
Hot  and  rebellious  liquors  in  my  blood, 
Nor  did  I  with  unbashful  forehead  woo 
The  means  of  weakness  and  debility  ; 
Therefore  my  age  is  as  a  lusty  winter. 
Frosty,  but  kindly." 

As  You  Like  It.   Act  II.  Scene  3. 

As  little  hquid  as  may  be,  should  be  taken 
at  the  second,  or  mid-day  meal,— probably,  after 
all,  the  most  nourishing  meal  eaten  in  the  day, 
and  the  one  which  taxes  most  his  digestive  powers. 
The  food  should  be  eaten  slowly;  each  mouthful 
being  well  and  carefully  masticated,  and  mixed  inti- 
mately with  the  sahva.  The  dinner  should  be  con- 
fined, as  much  as  may  be,  to  one  or  two  dishes. 
Little  or  no  supper  should  be  eaten;  and  food  should 
seldom  be  eaten  within  two  hours  of  the  bed-time. 
Thus  living,  a  man  will  be  fulfilling  his  duty  to  his 
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health ;  adding  to  his  chances  of  life,  and  to  the  pro- 
babilities of  his  prolonged  usefulness,  so  far  as  his  diet 
is  concerned ;  and  so  far,  be  taking  the  best  means 
of  warding  off  disease.    If  already  dyspeptic,  more 
care  than  these  rules  involve,  will  be  needful  to  him. 
The  effect  of  every  article  of  food  upon  his  stomach, 
its  comparative  digestibility,  and  consequent  whole- 
someness,  should  be  observed;  his  diet  should  be 
strictly  confined  to  a  single  dish  at  every  meal ;  and 
that  must  consist  of  what  his  stomach  can  digest 
mthout  perceptible  inconvenience, — ^if  he  should,  to 
secure  this  end,  have  to  be  forbidden  the  use  of  ani- 
mal food,  &c., — and  be  confined  to  the  most  simple 
and  least  irritating  kinds  of  farinaceous  food.  And, 
having  reached  that  point  in  the  scale  of  comparative 
digestibihty,  at  which  the  food  is  found  to  agree 
with  the  stomach,  the  needfulness  of  restricting 
himself  to  that  point  should  be  impressed  upon  his 
mind,  until,  by  such  means  of  quiescence,  and  les- 
sened irritation  of  the  organs  of  assimilation,  and 
such  other  means  of  health,  whether  hygienic  or 
medicinal,  as  may  be  indicated,  the  stomach  has 
regained  its  tone,  the  gastric  secretions  again  become 
equal  to  their  great  duties,  and  the  processes  of  assi- 
milation been  restored  to  a  healthy  and  normal  state; 
when  the  steps  should  be  retraced  with  caution  and 
judgment,  until  he  is  again  entitled  to  live,  judiciously 
and  temperately,  on  the  various  kinds  of  food,  which 
civilisation  and  commerce  have  brought  within  his 
reach ;  avoiding,  as  common  sense  directs,  those  irre- 
gularities, or  other  errors,  which  may  have,  in  the 
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first  instance,  produced,  or  contributed  to  the  dys- 
peptic symptoms. 

The  adaptation  of  the  general  principles  of  dietetics, 
and  all  we  know  or  have  to  learn  of  the  chemistry  of 
food,  and  the  chemistry  of  the  human  system,  to  the 
treatment  of  different  diseased  conditions,  must  be 
regarded  as  no  secondary  duty  of  the  medical  man, 
and  no  inconsiderable  and  unimportant  means  of 
restoring  health  and  preserving  life.  The  importance 
and  needfulness  of  the  antiphlogistic  regimen, — in- 
cluding a  diet  that  is  principally  aqueous,  and  con- 
taining exclusively  farinaceous  aliment,  and  that  in  a 
minimum  quantity, — have  always  been  admitted  and 
enforced ;  but  more  than  this  assistance  in  the  treat- 
ment of  disease,  and  the  fulfilment  of  its  indications, 
may  be  more  and  more  looked  for  from  dietetic 
researches.  The  dietetic  management  of  the  scor- 
butic, purpuric,  anaemic,  cachectic,  and  arthritic,  con- 
ditions of  the  system,  by  corresponding  modifications 
of  diet,  may  be  already  adduced,  as  significant  illus- 
trations of  the  practical  good  that  may  be  looked 
for  in  this  direction,  by  further  researches  and  a 
more  zealous  attention  to  this  important  department. 
Indeed,  without  a  rational  adaptation  of  dietetics  to 
chronic  as  well  as  acute  diseased  conditions,  their 
treatment  must  be  rendered  by  so  much  more  diflficult, 
tedious,  and  uncertain, — even  if  the  chances  of  restor- 
ation to  health  be  not  otherwise  wholly  done  away 
with.  A  form  of  modern  empiricism,  unquestionably 
owes  the  proportion  of  success  that  has  attended  it,  to 
such  dietetic  management, — and  not  to  the  infinite- 
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simal  doses  of  silica,  and  the  like ;  and  this  may  be 
fairly  adduced  as  an  illustration  of  how  much  dietetic 
management  may  effect  in  the  cure  of  certain  mor- 
bid states,  without  the  assistance  of  any  strictly 
medicinal  treatment  whatever.  By  simple  attention 
to  the  quantity  and  quality  of  the  daily  rations,  the 
number  of  the  blood  globules  may  be  diminished  or 
increased, — and  febrile  or  inflammatory  states  mode- 
rated or  even  removed, — or  an  ansemic  condition 
cured;  by  a  modified  vegetable  diet,  the  scorbutic 
condition ;  by  a  mixed  diet,  the  purpuric  condition ; 
by  a  fibrinous  diet,  the  ansemic  condition;  by  a 
milk  diet,  the  cachectic  condition ;  by  a  less  azotised 
diet,  the  arthritic  condition;  may  be  respectively 
relieved,  in  an  important  degree,  without  the  aid  of 
drugs ;  and,  in  many  cases,  it  cannot  be  doubted, 
be  more  effectually  and  permanently  influenced  by 
such  means. 

The  dietetic  management  of  children  during  all 
the  years  of  growth, — and  especially  of  the  children 
born  and  bred  in  cities,  exposed  necessarily  to  the 
physical  disadvantages  of  a  deranged  atmosphere,  and 
the  like, — ^is  another  great  and  important  branch 
of  practical  dietetics ;  and  one,  in  which  greater  and 
greater  advances  may  be  expected  to  be  made.  The 
avoidance  of  a  dietary  that  is  unduly  stimulating  on 
the  one  hand,  or  defectively  nutritious  on  the  other ; 
the  maintenance  of  power,  the  restoration  of  waste, 
the  provision  for  the  growth,  with  the  least  expense 
to  the  organs  of  assimilation,  the  least  risk  of  irri- 
tation to  the  excitable  mucous  tissue;  are  obvious 
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points  to  be  arrived  at  by  dietetic  management, — 
and  to  secure  which  must  be  a  sanatory  gain  of  no 
secondary  importance. 

The  question  as  to  the  use  and  abuse  of  the  alco- 
holic stimulants_,  is  a  third  matter  of  much  moment 
in  the  treatment  of  different  morbid  conditions,  and 
in  the  management  and  preservation  of  the  health  of 
people,  who  begin  life,  or  who  have  to  maintain  life, 
under  such  very  different  circumstances,  as  the  pro- 
ducing and  the  consuming,  the  thinking  and  the 
toiling,  the  city-pent  and  the  rural  classes.    To  the 
rational  medical  man,  who  weighs  well  these  different 
conditions,  who  sees  disease  so  often  proceed  from, 
or  so  often  aggravated  by,  conditions  that  habitual 
or  occasional  stimulants  are  alone  able  to  counteract, 
or  which  may  be  most  readily,  or  most  sm^ely  and 
safely,  thus  antagonised  and  reheved,  the  question 
of  teetotalism,  in  its  attempted  general  appHcation 
to  all  ranks  and  conditions  of  the  people,  must  show 
itself  to  be  unbased  on  sound  theory  or  just  prac- 
tical inferences. 

The  question  as  to  the  feeding  of  the  indigent, 
the  sick,  the  aged,  and  the  labourer,  brings  the 
subject  of  dietaries  within  the  direct  influence  of  the 
Legislature,  and  renders  its  details  and  facts  of  in- 
appreciable value.  There  can  be  no  question,  that, 
by  dietaries  which  have  been  imequal  to  the  wants 
of  the  system,  or  have  not  been  adapted  in  character 
to  the  attendant  circumstances  of  the  life,  disease,  in 
its  worst  and  most  fatal  forms,  has  been,  many  times, 
induced,  in  places  of  punishment,  of  well-inten- 
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tioned  charity,  of  manufacture,  and  of  education ;  or 
that,  without  constant  recurrence  to  the  principles 
of  dietetics,  such  occurrences  may  be  reasonably  ex- 
pected to  occur  again.  It  is  only  a  knowledge  of 
the  ordinary  and  the  extraordinary  expenditure  of 
the  system,  of  the  varying  expenditure  dependent 
on  age,  season,  climate,  toil,  &c.,  and  of  the  nutri- 
mentary  qualities  of  different  kinds  of  food,  that  can 
afford  a  secure  basis  for  the  establishment  of  useful 
dietaries,  and  adjust  their  modification  to  suit  the 
various  requirements  of  the  economy  under  different 
circumstances. 
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